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ABSTRACf 
In an age where information has become a crucial commodity, accessing appropriate 
infonnation quickly is essential to economic success. Developing ways of improving 
infonnation retrieval is therefore of central concern to human factors and technologists alike. 
One aspect of infonnation access relates to the ability of individual office workers to manage 
and retrieve their own infonnation effectively, and this is what the present research addresses. 
Previous work in the area has been dominated by designing computer interfaces for the average 
user. This research investigates how people's needs might differ according to circumstance 
and examines a wider range of design possibilities. Specifically it sets out to relate retrieval 
problems (specific infonnation retrieval rather than e.g. browsing or reminding) to job and 
individual (personality) differences within the general context of personal information 
management in offices using traditional technologies of paper, flling cabinets and desks. This 
is achieved by both extensive fieldwork and the use of simulated filing-retrieval systems in a 
controlled context. 
The work thus specifies conditions under which retrieval difficulties occur, and suggests how 
they might be causally operative. The findings permit the generation of hypotheses 
conceming:-
1. Situations where retrieval problems are likely to be critical 
2. Novel avenues for improving perfonnance, covering job design, changes 
to infonnation management techniques (training and equipment design), 
and personnel selection. 
Techniques for predicting situations where poor retrieval could occur are put forward, and how 
methods of improving perfonnance might be applied in offices explored. 
In the course of the research a number of methodological problems of pertinence both to the 
interpretation of present results and further developments in this area are identified and 
discussed. 
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CHAPTER 1 
INTRODUCTION 
Chapter 1 Introduction 
Chapter Contents 
This chapter addresses the motivation behind the research and outlines the structure of the work 
done. 
1 
Chapter I Introduction 
1. INTRODUCTION 
In a 1982 paper entitled "Problems of the infonnation age", Hillman states that since about the 
early 1960's the United States has been undergoing a "transition from an economy based on 
industrial production to one based on the transfer of infonnation". In 1977, for example, it 
was estimated that nearly half of the US workforce was employed in the infonnation sector. 
This trend is clearly by no means confined to the United States, but can be seen to extend 
throughout the developed world. Just as the industrial revolution displaced economies based 
primarily on agriCUlture, so the 'infonnation revolution' is ~placing infonnation as a resource 
commodity in the position once held by industrial production. 
In a society where information processing is so economically important, commercial success 
depends on the ability of an organisation to deal with that infonnation as effectively as 
possible. The development of mechanisms enhancing effectiveness of infonnation processing 
at work is therefore a prime concern for technologists and human factors specialists. Many 
issues are pertinent, ranging from, for example, expert and other systems to support decision 
making, the procedures and methods of infonnation transmission between people within an 
organisation and with external bodies, peoples' methods of work and so on. One important 
part of this whole relates to the retrieval of infonnation by individuals from stores of 
information they regard as their own. Most people are not employed specifically to file and 
retrieve infonnation; rather, the information they store exists to support other work and for this 
purpose should ideally be readily accessible. However, information retrieval is not always 
easy. 
For example, a 1979 survey by Engel, Groppuso, Lowenstein and Traub at mM found that the 
amount of time spent on filing and retrieval was, on average, 9% for managers and 7% for 
secretaries. Again, a survey reported in the American magazine 'Working Woman' 
(December, 1986) concurs in its suggestion that the average manager spends three hours a 
week looking for infonnation, although some reported up to sixteen hours. Of course, 
whether an average of about just under an hour a day represents a 'problem' depends entirely 
on one's point of view such as other demands on one's time and the value to the job of such 
activity. Nevertheless, it is important to ensure that time is not unnecessarily wasted on 
information management, and the time which is spent on it is optimally productive in tenns of 
the context of work. 
Other fmdings suggest that many office personnel are not happy with the retrieval perfonnance 
of their systems. For instance, amongst the one hundred managers questioned in the Working 
Woman' study, only four claimed to have no problems in fmding their infonnation. It also 
seems that computerisation has not particularly helped. A British survey by EOSYS in 1986 
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asked 'top executives' about their reactions to infonnation technology, and comments included, 
"access to infonnation is not very user friendly", "it is easier to ask someone forinfonnation 
than to use the system", and "fmding items of information is a continuing management 
headache, but a 'haphazard' paper system is good when compared to the task of remembering 
codes and using menus" (pp.20-24). 
In view of these discontents there is a clear need to develop new methods of assisting 
information retrieval. One way this might be done is to explore techniques based on general 
principles of human processes of remembering and forgetting. This could be used to produce, 
for example, guidelines for ftling and retrieval using paper-based technologies and 
computerised support systems. An alternative methodology arises from the observation that 
there are differences in the extent to which people are able to retrieve infonnation in their 
offices, and that those who experience difficulty may require different kinds of support 
depending on their specific circumstances. Most people can probably think of some they know 
who have super-efficient offices and are able to pinpoint information within it quickly, whilst 
others 'lose' items they have been sent and may spend considerable time ponderously 
searching for something one has requested. 
To the extent that differences in ability to retrieve from one's personal filing system exist, two 
issues become paramount to designers. Firstly, it becomes useful to know something about 
the situations where retrieval difficulties may be more or less acute, in order to predict where 
intervention of some kind might be most critical. And secondly, knowing about how retrieval 
difficulties differ according to circumstance can be used to infonn of possible methods by 
which retrieval might be improved. Such data could be used either directly, by mimicking the 
conditions associated with better retrieval, or indirectly via causal mechanisms these conditions 
may suggest. Moreover, the types of intervention strategies implicated as potentially useful 
could cover a wider range than a solely cognitively-driven method, to include in addition to 
ideas about filing-retrieval advice and the development of computerised support, and depending 
on the precise circumstantial conditions investigated, job design and in situations where ability 
to retrieve quickly is particularly important, personnel selection. It is valuable to look at a wide 
range of potential strategies not least because design situations may impose constraints on what 
interventions can be done. Batteries of alternative techniques would permit greater design 
flexibility. 
This is the approach that the present thesis chooses to adopt. As there is almost no work of 
direct relevance which has been done before on investigating conditions associated with 
retrieval perfonnance, the work takes an entirely exploratory approach. Its purpose is to 
demonstrate that differences in retrieval ability exist which are of practically significant 
magnitude, and to generate hypotheses both about where in the world of work retrieval might 
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be most problematic, and about ways in which these difficulties might be ameliorated by design 
in its broadest systems ergonomics sense. This is achieved by examining relationships 
between ability to retrieve from one's fIling system and a) the type of work a person is engaged 
in, b) type of person, and c) aspects of fIle structuring which could be relevant to retrieval. 
The particular value of the thesis is that it addresses, head on, the complexity of infonnation 
management as it occurs in real life. This yields design ideas which could not otherwise have 
arisen, and yields insights which could be invaluable to practitioners involved in understanding 
and dealing with complex real-world design problems in this area. 
The thesis is structured as follows. 
It begins with a thorough examination of existing literature pertinent to personal information 
management. It draws together, for the first time in this context, research from areas as diverse 
as information science, and cognitive and occupational psychology. The purpose of the review 
is to provide an initial understanding of personal information management in its broadest sense, 
setting an overall context fOt the WOtk which the thesis subsequently describes, and to identify 
possible lines of further investigation. Many potentially fruitful lines are found, of which 
differences in real-life information retrieval performance which the thesis chooses to explore is 
but one. 
Although the literature review identifies this as a potential line of investigation, existing 
research from which the suggestion was derived is uncertain in many respects. For this reason 
it was decided to conduct preliminary, independent fieldwork to look at whether differences in 
retrieval performance are obvious and what might underlie those differences. This is reponed 
in Chapter 3. Differences were indeed found, even when the opportunity for variation in 
information management strategy was severely constrained by the use of computers, and these 
differences were seen to be reflected in the types of work people did, though other explanations 
were explored. 
Following from this, it was considered worthwhile to examine correlates of performance 
differences in greater depth. 
Chapters 4 to 6 describe studies on the relationships between features of work and retrieval 
success. 
Chapter 4 examines in depth what existing studies have to say about potential links between 
work and retrieval, and outlines a methodology for investigating these rigorously. One 
imponant point arising was that of the reliability and validity of data generated by the most 
realistic method of measurement, namely fieldwOtk. In order to illustrate the complexity of the 
problems involved, Chapter 5 examines the issue of reliability through a study which assessed 
-- -------------------------------------------------------------------, 
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the stability of measures of variables of interest when taken in questionnaire fonn. By the 
standards of psychometrics, the measures were relatively uureliable. For various reasons this 
was pointed out to be a not unsurprising finding, but it casts yet further doubt on the veracity 
of previous work in this area which has relied on similar methods. 
The results of the main fieldwork, described in Chapter 6, used interviews which it was 
believed could yield the most reliable measures given the current status of the area, as well as 
widening up further possibilities regarding the aetiology of retrieval difficulty. A number of 
specific features of the work people do, and the infonnation management strategies they deploy 
were related to ability to retrieve. Whilst it was possible for these 'effects' to be predicated 
upon individual differences in cognition or attitudes to filing and retrieval, evidence was 
presented which implied job-related factors as having an independent influence on both filing 
and retrieval. It was suggested that certain generic features of jobs and information 
management strategies (the latter at least partially influenced by the work done) could affect 
retrieval through directly impacting cognitive processes of encoding and retrieving infonnation 
in memory. Various design hypotheses were made based on this which could be instantiated in 
different ways within the broad framework of systems ergonomics and depending on specifics 
of circumstance. How one might begin identifying those circumstances where information 
retrieval difficulty might be most critical was suggested based on generic features of jobs 
shown to correlate with retrieval together with examples of specific instantiations of these 
generic features seen during the fieldwork and which are described. 
Chapter 7 examines the reverse side of the coin, namely individual differences affecting ability 
to retrieve. Evidence for this as a potentially independent influence was gained from the study 
in the previous chapter (alongside, of course, evidence for situational effects). Individual 
differences were more amenable to study in controlled conditions, and the method adopted was 
of a 'laboratory' simulation. Individual differences in retrieval-relevant aspects of fIle structure 
and retrieval ability were demonstrated by correlations between measures of these with a 
standard psychometric measure of personality. The evident relationships permitted the 
generation of hypotheses about potentially underlying causative dimensions of differences in 
cognition, ways of enhancing retrieval, and work situations where information management 
problems may be most likely. Predictions about the latter showed some similarity to work 
situations predicted as problematic by the earlier study in chapter 6. 
The fmal Chapter (8) draws together the main fmdings of the thesis, addressing questions of 
the extent of observed variation in ability to retrieve, the conditions associated with it, how they 
might impact perfonnance, and what they say about both potential methods of enhancing 
retrieval and situations where the application of remedial strategies could have greatest impact. 
Possible implications for areas other than personal information management are also examined. 
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Throughout the discussion suggestions are made for topics future research might wish to 
investigate, and in view of the methodological issues encountered during the conduct of the 
research there is a section devoted to higlighting measurement problems and their particular 
manifestations in this area of study. 

CHAPTER 2 
LITERATURE REVIEW 
Chapter 2 Literature Review 
Chapter Contents 
This chapter examines what personal filing systems are and how they operate: why and how 
infonnation is stored. why and how it is retrieved. and the types of difficulties people face. 
The intention is to paint an overall picture of issues relevant to personal information 
management. and to draw out aspects of those issues which could be investigated further. 
The discussion explains how the present research into contextual conditions associated with 
retrieval arose from existing literature. and the chapter as a whole shows how the topic chosen 
sits within the general context of personal fIling. 
I 
-- -------------------------------------
Chapter 2 Literature Review 
2. LITERAUJRE REVIEW 
2.1 Introduction 
The purpose of this literature review is twofold. Firstly, to set a framework for the research 
the thesis describes. It paints a broad canvas of issues considered relevant to personal 
infonnation management in offices in its widest sense, bringing together areas of investigation 
dispersed throughout the literature. Some previous reviews, such as Martin (1980), Somberg 
(1982) and Thomas (1977) are both rather old, therefore missing recent developments in this 
fast-moving field, and limited in scope, whilst others examine highly specialised views, for 
example, Christie (1985) and Lansdale (1988) are principally concerned with cognitive 
perspectives in information retrieval and Reisner (1981) examines query languages. The 
second purpose of the review is to fmd areas which could offer interesting lines of further 
investigation. Throughout the review, therefore, issues pertinent to research and design are 
raised. Clearly, however, as the review covers considerable ground, detailed critical analyses 
of every issue cannot be a primary goal. 
The review firstly discusses the general nature of personal fIling, and examines its existence 
and possible future. Following from this basis, issues are explored in tenns of a rough 
temporal sequence of events in personal information management, beginning with the question 
of why personal fIling exists, and proceeding to such questions as why and when people keep 
infonnation, how it is organised and why, different types of retrieval, its associated problems, 
and information exchange. Many potential lines for future investigation are identified, 
including the focus for the present thesis which crosses most of the arbitrary divisions of the 
review, as discussed in the last section. 
It should be noted that the tenns 'document', 'data' and 'infonnation' are here in the context of 
filing and retrieval used interchangeably to denote simply that which is the material operated on 
by the processes of filing and retrieval; data and infonnation being general tenns and document 
referring to a physically separate unit which is filed or retrieved and which could vary in exact 
size. The more precise connotations as defmed by information science and computer science 
are not implied. For example, in the fonner, infonnation is a quantity measured in bits with a 
bit being a piece of information which reduces the alternatives in a choice situation by one half, 
" .. .if an object is to be found in one of two places, designating the proper place requires I bit 
of infonnation. If the object could be in one of 4 places, 2 bits of infonnation will be required, 
if in one of 8 places, 3 bits etc." (Reber's Dictionary of Psychology, 1985). Again, in 
computer science, infonnation is that which results from the processing of data where data are 
the symbols denoting a value, condition or state operated on by a computer program, whilst a 
document is an entity containing the infonnational details for data processing (Chandor et al's 
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Dictionary of Computers, 1984). 
Finally, given the practical orientation of the thesis, the review is interested in the how and why 
of individuals' management of their information in real life. As such it draws heavily on the 
few existing natura1istic studies of personal filing-retrieval, bringing in other literature as it 
seems relevant to understanding. To avoid massive repetition it is worthwhile describing the 
main features of these studies here. 
2.1.1 Description Of Core Studies Used In The Review 
The first major investigation of personal office filing is reported in Cole 1981, with a shorter 
version of the same study published in 1982. The study involved thirty people answering a 
series of structured questions about many aspects of their information storage and retrieval. 
Data analysis was in terms of two broad groups surveyed, called 'computer professionals' and 
'non-computer professionals', the latter comprising various personnel in local government 
offices. On the basis of patterns of frequency of response to various response options, Cole 
drew out hypotheses about the general features of personal information management and about 
possible explanations for apparent differences. Although Cole deserves credit for tackling 
previously largely uncharted territory, because the data were analysed and interpreted in terms 
of a-priori groups on criteria for which systematic information was not gathered, some of the 
job-related explanations he offers for variation in strategy and effects lack any substantial 
backing. 
The second study was again a survey, by Malone and published in 1982. This entailed a much 
more informal approach, though covering similar filing-retrieval issues as Cole, and mainly 
required its ten participants - selected from various managerial/professional and secretarial roles 
in, except for one case, the same organisation - to describe their filing systems, how they were 
used, and how successful they were. Some participants were also given retrieval tasks. 
Tape-recorded transcripts were analysed for general patterns of response. In common with 
Cole overall features of filing systems were described, together with differences and suggested 
explanations which, once again, lacked substantial empirical backing. 
The final core study comes from Heeks 1986. Data about use of and problems with personal 
bibliographic indexes amongst academic researchers in a variety of disciplines was generated 
by structured interviews (N",60), questionnaire (N",unclear) and case studies using a diary 
technique (N",14). Mainly descriptive, the work largely did not attempt to offer explanations 
any deeper than those offered by the participants themselves. 
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Although much other experimental and periphera1literature will be brought to bear on issues 
relevant to personal flling in real life, these three studies are referred back to time and again. 
However, looking at their methodological and analytical features it is quite obvious that apart 
from descriptions of commonalities across most systems, the inferences which could 
legitimately be drawn from observed differences are severely limited. The latter is not simply a 
matter of methodology, in these cases speculation from little evidence, but is an inherent and 
unavoidable feature of the area. Whilst it is important for applied research to study real-life 
behaviour, such empirical settings are not conducive to clear explanation no matter how much 
data is gathered. A further criticism is that certain aspects of methodological detail, especially 
the measurement of retrieval in Malone's study, are seriously flawed. Some of the more 
important interpretational limitations will be drawn out in the relevant sections of the review. 
Despite their limitations, the particular value of these studies is that, however tentatively, they 
raise issues which could be relevant to designers. 
2.2 What Is Personal Infonnation Management? 
Personal infonnation management is basically about the storage and retrieval of information 
which an individual keeps for themselves, for example, in the drawers, filing cabinet, desk, 
bookshelves and personal computer of a typical office. The literature generally distinguishes 
between personal and public information systems such as libraries, and a useful way of adding 
flesh to the definition of personal filing is to examine what others have said about the 
differences between each. 
Somberg (1982) describes a personal infonnation system as belonging to one person or a small 
group of people; which contains infonnation the user received or created and may wish to refer 
to in the future; where the user is likely to be familiar with at least most of the stored 
infonnation; and is responsible for filing as well as retrieving. In contrast, a public infonnation 
system is open to a larger number of users, who retrieve infonnation but do not flle it, and may 
be unfamiliar with much of its contents. A final difference he notes is that in public systems 
general searches are possibly more common than searches for specific documents, with the 
reverse applying to a personal database. Other authors additionally differentiate public from 
personal infonnation systems in terms of personal systems, for example, being generally 
smaller in size, and containing a more biased selection of documents (Cooney, 1980), which 
may be annotated with personal remarks, evaluations and abbreviations (Stibic, 1980), and 
which are idiosyncratic and personalised (e.g. Lundeen, 1981). Again, echoing Somberg, 
Meadow (1970) has said that the user of a public infonnation system typically may have only 
partial knowledge of the infonnation they want, no idea about how infonnation is structured, 
and not know how to use available retrieval mechanisms. 
- --------------------------------------------------------------------------
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Personal and public infonnation systems might also be compared in tenus of the basic 
sequence of steps a person goes through in using the system. The exact details of events at 
each stage may vary according to, for example, the physical characteristics of the system and 
what the user is doing or needs on any specific occasion of usage. 
Somberg outlines the sequence in personal filing as follows. When users receive or encounter 
a document, they cognitively process it and some associations are formed in their mind, it is 
then decided whether the document is worth filing, and if it is the user does so. At some later 
time a need arises to reference the infonnation, and available cognitive associations are used to 
retrieve the document(s) which are then used to fulfIl the purpose which prompted the search. 
Conversely, the steps involved in using a public information system have been suggested as 
(Christie, 1985, p.146): "the person (or system) identifies a need (or possible need) for 
information; the person formulates the need more clearly in his/her mind; the person selects a 
source of infonnation; the person attempts to fmd the relevant information by entering into a 
dialogue with the source, which may be an electronic system or some other type of source (e.g. 
a colleague); the system attempts to identify relevant information and to present it to the user;", 
and fmally, "the performance of the system is evaluated." 
Apart from the presence or absence of filing activity, there is little to distinguish these two 
defmitions of use sequence, they differ simply in level of detail. And, in fact, looking at the 
claimed contrasts between what are called personal and public information systems as a whole, 
it becomes evident that any differences which might exist could be, if anything, essentially 
differences in extent of a particular type of activity, not differences in kind. This issue is 
important because most of the existing literature on information systems has concentrated on 
the 'public' sphere, and to the degree that the two supposed types of system are similar, 
research may be applicable across domains. 
It is clear that on some occasions a 'personal' system may, to the user, be like a 'public' 
system and vice versa. For instance, the literature gives the impression that the user of a 
personal system is familiar, and the user of a public system is unfamiliar with what a system 
contains, and that therefore different kinds of retrieval support may be needed for the two types 
of system. Yet the poles of familiarity can be reversed. For example, in his interview study of 
30 people's filing systems, Cole (1982) reports that when searching personal stores for 
archived information, which is defined by its infrequency of access and therefore low 
familiarity, people say they rely on indexing and other structuring mechanisms. When 
retrieving frequently accessed information reference to formal structures is usually 
unneccessary. Similarly, the user of a public system, such as a library, could be reliant on 
classification structures for retrieval, though as with personal systems, such factors as 
familiarity with content or intuition may reduce the need for such mechanisms. In the same 
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vein, it cannot be assumed that the user of a public system has no responsibility for filing. It is 
quite common, for example in university or company libraries, for staff to request the inclusion 
of items in a collection. Again, both the information in a library and stored in an individual's 
office may be accessible to varying numbers of people. 
The widespread distinction between personal and public information systems appears in many 
senses rather artificial. It could perhaps be more fruitful to consider information systems not in 
terms of essentially arbitrary types but in terms of the kinds of activities engaged in and by 
whom. For example: who chooses what is to be included in a system - the person who will 
later retrieve, someone else, or the system itself - and on what criteria are decisions reached; 
who chooses how information will be stored and what are the rules for so doing; who initiates 
search and why; how does search proceed and does it or should it differ according to 
circumstances of need; when does retrieval stop and how, if at all, is its success evaluated. 
This perspective frees research and design from what could be an implicitly constraining 
framework, and instantly opens up a wider range of possibilities. Theoretically, for instance, 
there is no reason why, for the information residing in an individual's office, the responsibility 
for deciding what will be stored, why, when it will be retrieved and how could not be 
delegated to a machine. Exactly what might be appropriate would then be a matter of specific 
circumstance and extant specialist knowledge, and the task for designers one of matching 
sensible requirements to available resources. To take some examples, instead of asking 'how 
can a personal information system be designed in this context ?' the design issue becomes one 
of finding answers to such questions as: is personalisation of the system important, how might 
pooled versus individual filing influence social and informational networks in the workplace if 
these are important, if information structuring is delegated will this affect a user's ability to 
retrieve, and so on. 
Whilst it should be recognised that fundamental distinctions between personal and public 
information systems may be unwarranted, it is nevertheless still useful to deploy the two terms 
in the sense only that they convey, as systems generally and currently exist, different specific 
instantiations of potentially the same range of activities performed on an information 
storage-retrieval mechanism. It is purely in this sense that the terms 'personal' and 'public' 
information systems are used throughout this thesis unless otherwise stated. Within this 
framework, to summarise, personal filing is a subject area concerned with issues in the storage 
and retrieval of information held by and accessible to one person or a small group of people, 
which contrasts with public information systems in terms of number of users, system contents, 
size, and the activities normally associated with system usage. 
----------------------------------- - - - ----- ------
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2.3 The Existence And Future Of Personal Filing in Offices 
It is obvious that offices today can have a mixture of both personal and public information 
systems. General knowledge would suggest most office personnel to keep at least some 
information which they regard as their own, though many companies advocate shared access 
policies where information is perhaps either in pooled stores or an individual's stores can be 
accessed by others, say in the owner's absence. Publicly accessible stores may occur to 
varying extents, all else being equal depending perhaps on how closely coordinated or similar 
people's work functions are (e.g. as speculated by Cole, 1981, p.107). Although at present 
personal filing exists, what of the future? If it is likely to largely disappear, research on 
personal fIling would be of little practical use in the long term. Whether personal filing gives 
way to publicly accessible storage in the future is, in the last analysis, a matter of choice. 
There are pressures towards it, but also good reasons why what is traditionally regarded as 
personal fIling continue or at least for the present be pursued as a research topic. 
A main pressure towards public information storage is the so-called 'information explosion'. 
The amount of information which exists is increasing rapidly. It has been claimed, for 
example, that the scientific literature doubles in size approximately every fifteen years (Price, 
1963), though there are variations in opinion between different authors as to the exact rate of 
growth (e.g. Lancaster, 1978, p.66). A similar phenomenon also seems to be occuring in 
offices. For example, Philips have estimated that the average office worker in Europe controls 
about twenty thousand pages of information which grows at a rate of two thousand pages per 
annum (Jarrett 1982, p.12). Although it is not clear whether the figure Jarrett quotes refers to 
personal or public information storage, or both, it does show that the amount of information 
offices keep has grown considerably. Whether it will continue to do so is a moot question: the 
rapid rise reported over the last decade or so could be merely the result of, say, the emergence 
of cheap photocopying during this period. 
Given increases in amounts of office information, two important issues are the availability of 
storage space, and facilitating easy access. Whilst the former is an obvious consequence of 
increases in office information, the latter is less so. The growth figures quoted by Jarrett 
sound dramatic, but it is not necessarily true that for retrieval (or filing) purposes people are 
dealing with, on average, two thousand more elements of stored data each year. Jarrett refers 
to pages of information and many of those pages could be embodied within, say, books or 
reports which may form, at least sometimes, the unit of stored information which is to be 
retrieved. In other words, the growth in number of units of stored information (defmed by the 
most logically reasonable physically discrete collection of pages for filing-retrieval) may not be 
as great as at first sight it may appear. Nevertheless, this still represents some increase in the 
units of data to be filed and retrieved and therefore, as with storage issues throws out a 
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challenge for design. 
Looking fIrst at the availability of space, the medium by which information is stored could well 
change. In 1975, the National Science Foundation stated, "The limits o/what can be 
communicated by printing, mailing, storing, and retrieving pieces o/paper may be at hand." 
(My italics). An alternative, which the NSF suggest be electronic, needs to be found. Whilst 
other mechanisms, such as microfilm and microfIche are possible, computerisation holds the 
key to greater flexibility in design. Another consideration is that if information is stored 
separately in personal fIles there is likely throughout an organisation to be massive duplication 
of documents across many separate systems, with an associated and perhaps unneccessary 
swamping of expensive offIce or computer space. For example, it has been estimated that in 
the Central Intelligence Agency offIces, about 27% of all copied documents are already filed by 
someone (Lancaster, p.19). This is a good reason for switching to public storage systems. 
Thus, in reducing the problems of information storage space, computerisation and 
non-duplicative public document storage are likely to help. However, there is resistance to 
both of these, not least because they do not always support easy access. 
As Vickers (1983, p.227) points out, one of the reasons why people avoid shared information 
mechanisms, preferring to store information in personal systems is that they lack confIdence in 
fIling systems they have not created themselves. Again, though computers are able to store 
vast quantities of information compactly, this is of little use unless it can be readily retrieved by 
users. The benefits of reduced requirements for information storage space may be lost, 
precisely because retrieval is diffIcult As Christie (1985 p.35) says, "If the systems are not 
designed well, the ease of creating electronic copies of information would be much more likely 
to increase the number of copies made and so increase the price of organizational information 
processing by adding to the complexity of the total system." Christie assumes that electronic 
copies of information will be made and stored in personal files, and also assumes that 
computerised personal fIling will be preferable to the user. However, there is evidence that in 
offIces people experience considerable problems with computerised retrieval (e.g. Eosys, 
1986, p.24). In the absence of radical changes in computerised access, rather than make 
electronic copies of documents it is perhaps more likely that users will make paper printouts, 
thereby mitigating against one of the major reasons for introducing computers. 
In order to overcome storage space limitations, it is therefore vital to consider not merely the 
medium and centralisation of information storage, but also, at the very least, possibilities for 
facilitating retrieval. Ignoring this issue could ultimately be counterproductive. In examining 
these possibilities, a first point is that there is no need to maintain traditional distinctions 
between personal and public filing. Just because information storage is centralised, 
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infonnation access mechanisms, that is categorisation and structuring, do not have to be the 
same for all users as it would be in a 'public' system as traditionally conceived. For example, 
it is possible, say, to store infonnation centrally in a non-duplicated way, with access by any 
number of front ends which give the impression of a personal fIling system. The idea has been 
adopted, for example, in the CIA's 'Support for the Analyst File Environment' (SAFE) 
system, operational since the early eighties (Lancaster, 1978). This aspect of SAFE, which is 
a mainframe computer, has been described only in broad terms as involving each user having 
access to both their own and pooled fIles; the interface to one's own fIles allowing 
personalisation of category structure and annotation of stored information, this being an option 
with pooled data. A second point is that, whilst centralised computer storage, assuming all 
users to have convenient access to a terminal, opens up the possibilities of choosing either 
personalised or public access mechanisms, or even, as on SAFE, some combination of both, 
there are some very good reasons for preserving the option of personalised access and storage. 
There follow some illustrative examples. 
A principal reason why the CIA's SAFE system includes personalised front ends is because it 
was recognised that generalised access mechanisms cannot cater for the specialised viewpoints 
and needs of particular users, quite apart from precluding the possibilities of personal 
annotations and comments on stored infonnation. Public access mechanisms are nonnative 
and static, personal access mechanisms are individualistic and dynamic. The fonner were seen 
to not support the demands of the latter. 
Secondly, an abiding problem in information retrieval research is how the category structures 
imposed on infonnation can be manipulated to make retrieval more effective. One part of this 
issue relevant to personal fIling is whether the activity of classifying infonnation is best done 
by users themselves or whether it could be done by someone else or perhaps totally automated. 
The latter options would be equivalent to public filing in the sense that the responsibility for 
choosing classifications is removed from the user. Most of the evidence suggests that if people 
organise infonnation themselves they remember structures better than if an organisation is 
imposed - the 'generation effect'. An experimental study by Broadbent and Broadbent (1978), 
for example, found that in keyword systems filing for use by oneself brings retrieval 
performance benefits in the order of ftfty percent over using a ftling scheme devised for general 
use by someone else. 
This does not mean to say, however, that there is unlikely to be a place for office information 
to be indexed by public access mechanisms. Far from it in fact. There is always likely to be a 
greater or lesser need to access general information beyond the precise concerns of any single 
person's job in an organisation. Further, one important driving force behind the pooled 
storage of infonnation is the necessity in many work situations for people to have access to 
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documents relating to the work areas of others. Many organisations depend for their success 
on the coordination of different job activities and associated appropriate exchanges of 
information. Whilst there are many routes by which information may be shared, a central 
consideration is, for example, how a person may access documents which are more centrally 
related to another's job. If information management is by personal systems only, a person may 
experience considerable difficulty in attempting to retrieve the information they want from the 
idiosyncratic personal filing structures set up by someone else. An experiment by Lansdale, 
Simpson and Stroud (1987) mimics this situation. They found that if people chose their own 
filenames for documents, they were more likely to correctly reconstruct those fIlenames at 
retrieval. Conversely, if forced to file using the fIlename elements chosen for personal use by 
another, the ability to reconstruct fIlenames was much worse. Personal systems containing 
classifications designed for personal use appear not to be particularly transferable. There is 
some evidence, however, that where information needs to be shared with others, the retrieval 
performance of those others might be improved if the system's owner deliberately categorises 
for general use. In a factorial controlled experiment comparing retrieval (combined precision 
and recall) under conditions of filing for oneself or others use and retrieval from a system 
devised by oneself or others, Piekara and Strube (1987) found the most retrieval-efficient 
strategy for all users to be filing for others' use (there was a detrimental effect of retrieving 
from a structure not devised by oneself, but this was not significant). Clearly, these issues 
require further work as different studies appear contradictory. For example, one might have 
expected an interactive effect whereby systems designed for general use only reap performance 
benefits over systems which are personalised if retrieval is from a structure one did not devise 
oneself. Piekara and Strube suggest that the discrepancy between their results and those of 
Broadbent and Broadbent might rest on differences in performance measures and/or materials 
used, though they do not elaborate. The same could, of course, obtain with Lansdale's work. 
Materials filed in the three studies were pictures of household objects (Broadbent), information 
about various aspects of wild plants (Piekara) and standard format job advertisements 
(Lansdale). Retrieval performance measures provide a more obvious source of discrepancy. 
Both Broadbent's and Lansdale's studies measured retrieval in terms of ability to retrieve one 
specific object, whereas Piekara's retrieval measure was a combination of how many relevant 
objects were retrieved relative to the total number of relevance in the system (recall) and of 
those objects retrieved what proportion were irrelevant (precision). Perhaps personalised and 
general-use descriptors exert differential influences on different aspects of the retrieval process. 
Whilst it is impossible to anticipate future developments in office filing with any certainty, this 
brief examination of some of the issues involved suggests that logically speaking, personal 
filing is likely to have some future. However, that future may be rather unlike what is 
traditionally conceived as personal filing. There are space pressures towards the public storage 
of information in a non-duplicative manner, and evidence for the need to maintain personalised 
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storage and access mechanisms, at least in some work situations. There is no reason why 
these and other features could not be combined in the same system. As previously noted, the 
sharp divisions between personal and public filing often present in the literature are in many 
ways artificial. It is more productive perhaps to talk of features of information systems in 
general and how they may be deployed to support the peculiarities of different circumstances. 
Viewed in this light, it can be concluded that the features and opportunities presented by 
personal filing represent an area which warrants further investigation. 
Personal filing may warrant further investigation in a general sense, but it is a vast subject area. 
To identify a suitable topic for the present research and provide a suitable backdrop of 
understanding it is necessary to examine the issues in more detail. This will be done within the 
framework of the rough temporal sequence of events in personal filing as outlined in section 
2.2. Firstly, however, to provide an overview of the types of functions any personal filing 
system may need to support it is appropriate to explore the question of why it is that people 
keep information. 
2.4 Why Do People Keep Information? 
The answer to this question is obvious, people keep information because they need to. But 
examination of the more detailed reasons why information is stored is important to design 
because it can illuminate the kinds of purposes which a personal filing system may need to 
support. As, for example, Landauer et al (1982) have said in the context of database use, "No 
matter how powerful a system, if the functions it performs are not comprehensible or useful to 
its users, no amount of tinkering with its screens and command languages will make it 
acceptable." (p.2488, my emphasis). There has, unfortunately, been very little work which 
has looked at this issue in personal filing. 
What there is suggests that people mostly keep information for personal reference: as a record 
of what has happened in the past, what should happen in the future, and to enable specific 
work activities like planning, writing reports, and 'follow up'. A second, and less common, 
reason is the ability to make information available to others both within and outside an 
individual's organisation sometimes irrespective of whether the system's owner is physically 
present (Cole, 1981, p.101). A third important function of filing systems, Malone (1982) 
notes, is to remind the user of things to do. He states (p.29) that this may be distinguished 
from finding information in terms of, "intentionality. If you become aware of something you 
intended to fmd, then the fmding function has been served. But if, in the course of doing one 
thing, you become aware of something else without intending to, you have been reminded of 
the second thing." 
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Cole also reports other, ambiguous, reasons for keeping infonnation such as, "for back up", 
and "for me to learn from it". Whether these both mean 'because I may not be able to 
remember things', or in the case of 'back up' to 'save my political skin' and in the case of 
'leaming from it' a specific educational rather than just a support function, Cole does not make 
clear. These are important possible functions to bear in mind, because if required, they could 
change the shape of a system design solution, or if not incorporated in that design, result in 
either non-use of the system or compensating and perhaps to an organisation counterproductive 
coping strategies on the part of users. For example, if a company decided to largely automate 
its information handling, with purposes including the reduction of office space for information 
storage, and the system they provided failed to adequately support users who kept information 
for an explicitly personal-educational function, then it is likely that users would keep hard 
copies of that data. Similar importance, though perhaps with different practical consequences, 
could be attached to the other functions of filing systems already noted. 
Despite this ambiguity, it is clear that personal filing systems often serve more than one 
function, of which personal reference, supplying information to others, and reminding appear 
the most prevalent. 
2.5 The Decision To File 
A different angle on the question of why people keep information concerns the criteria which 
are used for deciding when to store information and when to get rid of it. This is important 
because if the right decisions are not or cannot be made. then a personal filing system will not 
contain required information. The 'right decisions' are of course those which will result in the 
retention of infonnation the user needs, and the issue in system design is how to ensure good 
decisions are made. The decision to file is similar to the decision to throwaway because both 
basically involve the question 'what should I keep ?' 
Cole (1981. p.131) found three principal reasons why people get rid ofinfonnation: it is of no 
further use, its length of storage or age has reached some arbitrary or statutory time limit, and 
provided both these criteria are not contravened. to create space {or other documents. The 
information is either thrown out or remotely archived. In both instances documents are no 
longer readily to hand, and unique documents such as some personal notes and letters may be 
completely irrecoverable if discarded. Similarly, Pritchard (1983, p.171) reports on the basis 
of an interview with a senior office systems professional that, " .... factors affecting whether a 
hard-copy document should be filed and electronically indexed include estimates of: the 
volatility of its information; how often it will be needed; and what the infonnation will be used 
for; ie what is the 'value' of the information in the document ... ". 
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The issue here can be seen to boil down to deciding whether infonnation will be of further use. 
Temporal criteria may be arbitrary with respect to future usefulness, and storage space 
limitations are a technological issue. Computers with their vastly increased capacity over paper 
storage serve only to delay the point at which decisions to throw information away have to be 
made. This assumes that access mechanisms in the system make information easy to find. If 
computerised access is difficult this might encourage regular sort -outs to keep the system to 
manageable size. Ultimately, however, even assuming easy access, decisions to keep or throw 
infonnation away would have to be faced. 
The trouble is that people do not always seem to be particularly good at making these kinds of 
decisions. Needed infonnation is sometimes removed from personal fIles. Resolving this 
problem is difficult. As Cole says, " ... how do you decide when a piece of infonnation is not 
going to be relevant in the future, without knowing the demands that will be put on you ?" 
Though there may always be an inherent amount of uncertainty as to whether judgements are, 
in fact, correct, human factors could potentially help here, through, for example, the use of 
decision support mechanisms. What is needed is data on, not merely how people make such 
decisions, but also on the criteria which determine the future usefulness of infonnation. 
A system intending to support this aspect of filing is currently under development in Texas. 
The 'Memo!)' Extender (ME) Personal Filing System' (Jones, 1986) brings to the user's 
attention files which have not been used for some time under the assumption that these may no 
longer be needed. The user can then decide whether to discard or retain the file. Whilst this 
may be a useful way of keeping down the size of personal filing systems, and of reminding the 
user of what information they have and how to access it and therefore aid retrieval, it is unclear 
as far as filing goes to what extent lack of use predicts future lack of use. The ME system has 
not been fonnally evaluated, so as yet there is no evidence of how beneficial such temporal 
criteria may be in practice. It could perhaps be anticipated that in some situations, such as jobs 
with slow time cycles and distinct groups of activities for the mechanism to be distinctly 
annoying. For example, a user who has 'put aside' some aspect of their work for a few 
months may be repeatedly asked if they wish to still retain papers relating to this work. Yes, 
they may wish to retain them, but they don't want to be reminded of them right now. 
Apart from decision aids based on time, other types of criteria might be possible. Temporal 
criteria, as already noted, may be arbitrary with respect to future usefulness. To the extent that 
this is the case, a user is not helped in deciding what infonnation to keep. Other infonnation 
could be supplied to assist this process. For example, filing-retrieval mechanisms might be 
linked in with computerised personal diaries or lists of topics of particular personal interest. To 
help the user in deciding whether to keep information, the computer could highlight future 
events and interests where the infonnation may be useful. The user would thereby not be so 
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reliant upon their own memory for possible uses. Moreover, if incorporated into a ME-type . 
system, the user would not only be reminded of what information they have and how to access 
it, but also of when it may be useful. It may even not be necessary for the computer to bother 
the user with retain-delete decisions on existing f:tles, though this would have to be balanced 
against the reminding benefits of so doing. 
Although the question of why people choose to store information and how it may be improved 
represents a large gap in the research literature, it appears that situational and individual 
differences may in part be influencing decisions. For example, Cole (p.131) reports that some 
people seem to be 'natural hoarders'. As to what distinguishes a hoarder from a non-hoarder, 
the management information systems literature provides a few clues. In his 1979 review, 
Zmud states that people who want more information for decision making tend to have 
characteristic cognitive style (complex perception and thinking, field independent, and 
systematics using abstract models and systematic processes), personality (internal locus of 
control, high risk taking propensity, Iow dogmatism, and intolerance of ambiguity), be older 
and have Iow task knowledge. It may be useful to explore these and other possible differences 
in terms of information storage, because they would represent something of the range of 
practical situations within which a filing decision-support mechanism would have to operate. 
Thus, people do not always correctly anticipate what information they will need, and little is 
known about how to help them decide what should be stored. Use of computers with reliable 
retrieval mechanisms do not make the issue entirely irrelevant, because any f:tling system has an 
ultimate storage capacity. 
2.6 How Do People Organise Information? 
The way that information is organised should ideally support the functions that a fIling system 
is intended to serve. Three of the most common of these have already been noted as: for 
personal reference, supplying information to others and reminding the user of things they have 
to do. 
It might be expected that users construct their fIling systems putposively, bearing such 
functions in mind. The evidence on this point is equivocal. Cole (1981, p.108, 119) reports 
that most people organise information with retrieval needs in mind, though some allow 'the 
nature of information' to dictate the structure, and still others don't think much about it at all. 
Further, of those who said other people needed to use their information, only about half 
designed their systems to support this function (p.107). Similarly, in his study of 
bibliographic indexing, Heeks (1986, p.35) reports junior researchers as tending to 'drift' into 
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a structuring method, though some consciously took advice from colleagues or copied them. 
Senior researchers' indexes were also, in the main, not particularly purposeful, nonnally being 
fragmented and patchy. 
The point is that it cannot be assumed that infonnation organisations seen in offices are 
necessarily deliberately designed for specific functions other than just having somewhere to put 
information. Future designs therefore need to be wary of being bound to the methods of 
organisation found in current technologies. They may not work. The real acid test of a filing 
structure is the extent to which it fulfils the functions required of it It is nevertheless useful to 
look at how people organise information in offices. This is true for at least three reasons. 
First, problems with filing using existing mechanisms may suggest alternative solutions. 
Second, reasons for organising infonnation in a particular way could highlight other functions 
which filing systems may support. Third, it can show the kinds of structuring principles 
which people find expedient. 
In examining these issues, the data that can be used is highly restricted. Only data on how 
people organise information with the purpose of at least fmding that infonnation later can be 
used. Data on how people organise when devoid of this pmpose is almost useless, because in 
real flling environments this is the very least function that needs to be served, and changing the 
pmpose of infonnation organisation to not include this may produce misleading results. 
As Carroll (1982, p.406) says in the context of filenaming, ...... at best this can only provide a 
rnde approximation to actual naming. Creative language production is goal directed, and 
merely asking people to make up names does little to accommodate this reality. The problem 
can be mitigated by providing subjects with explicit pmpose statements which their names must 
satisfy ... , or explicit context statements describing the circumstances in which the name is to be 
used, but investigations of artificial situations still will often produce .. artificial" results and 
conclusions ..... 
As such, the present discussion will be principally based on data from naturalistic contexts, 
though 'laboratory' data will be allowed provided either it was generated with the explicit 
pmpose of at least having to later retrieve information from the devised structure, or if it serves 
to illuminate some aspect of filing present in more realistic contexts. 
Discussion here is split into three parts. The first introduces the basic units of structures in 
filing systems. Sections two and three describe features of personal flling and explore possible 
explanations. Section two looks at global similarities across filing systems: the action-archive 
distinction, and criteria on which filing structures are created. And section three examines 
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differences in filing: the existence of hierarchies, cross-referencing and indexing, and neat and 
messy filing. 
2.6.1 Basic Units Of Filing System Structure 
Infonnation can be grouped, ordered and labelled. All infonnation organisations are made up 
of one or other or some combination of these structuring principles. The structuring principles 
are a way of building meaning into a fIling organisation. This meaning is the basis on which 
filing organisations are constructed, and the physical mechanisms of grouping, ordering and 
labelling are merely ways of expressing this meaning. 
Infonnation structures can be multilevel, that is hierarchical, and both the method and basis of 
organising information may change from one level to the next. For example, documents may 
be grouped into a drawer rather than on a desktop because (the meaning basis) they are ofless 
immediate use to work which is being done. This is one level. Within that drawer, the 
information may be grouped into sections on the basis of the first letter of a first author's 
surname. These sections may also be labelled, and those labels will have a meaning such as 
'all documents in this section have a first author whose surname begins with L' or even 
'documents in this section are not worth looking at'. The sections may be arrayed in some 
logical relation to each other. For example, alphabetical ordering, or they might be grouped, 
say, into 'sections I've been through and sections I haven't'. At a still deeper level, within the 
sections themselves, there are yet further options for organising. They may not be explicitly 
organised at all, they may be ordered, for example, on the basis of when the document was 
obtained, or they may be grouped, say, according to whether the document is or is not 
particularly useful. 
This is merely an example, but it illustrates just how complex information organisation can be. 
Yet further complexity may be added if a system also includes cross-referencing and indexing. 
These are mechanisms which can refer the user to information stored elsewhere, and provide 
alternative access routes to information. Cross referencing is embedded within, and indexing 
is physically separate from other information structures. 
Given this complexity, discussion of filing structures could become correspondingly 
complicated. From an analysis of personal filing in offices, Malone (1982) has developed a 
classification of organisations. He states that there are four major units of personal information 
organisation which are defined in terms of whether an organisation unit is explicitly titled or 
untitled Oabelled), and whether or not the unit is logically arranged (ordered), for example, 
alphabetically or chronologically. The resulting units of organisation are illustrated in Figure 
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Figure 2.1 Units Qf Desk Organisation (From Malone, 1982, p.28) 
Explicitly titled elements Untitled elements 
Logically arranged elements Files Ordered piles 
No logical arrangement of elements Unordered files Piles 
2.1. The units refer to characteristics of information groups at any hierarchical level. 
Although Malone's classification was developed specifically within the context of paper-based 
filing, the concepts are equally applicable to computerised filing. For example, from the user's 
perspective a keyword system comprises unordered files, and a list of computer files ordered 
alphabetically is a file. 
There is, however, a problem with this framework. The distinction between 'files' and 'piles' 
may go against common understanding of these terms. The information which someone keeps 
in a hanging section of a drawer, for example, would generally be understood as a 'file', but it 
is not necessarily titled (Cole, 1981, p.114). Such shorthand labels are a valuable heuristic, 
but care is required in their use. 
Thus, information organisation is complex, but the basic principles are simple. Different 
general types of physical structure are produced by grouping, labelling and ordering 
information on the basis of certain criteria, and may become highly complex through 
hierarchies, cross-referencing and indexing. With these in mind, the review now turns to 
examine the strategies that people use for organising information. 
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2.6.2 General Features Of Personal Filing 
2.6.2.1 The 'Action-Archive' Distinction 
In a survey of personal filing, Cole (1981, p.136) noted that all of thirty people who were 
interviewed seemed to interact with three levels of stored information. 
1. Action information - found, for example, in in-trays, on desks and even chairs and the 
floor. This is used often, and comprises information which is being dealt with or which is 
to be dealt with in the near future. It lacks formal structure, and is reportedly retrieved by 
scanning and memory for its location. 
2. Personal work files - which are stored in the immediate office environment, in cupboards, 
filing cabinets and desks. Used less frequently it contains information relevant to present 
work schedules. It is more structured, and is retrieved by memory for its location or, failing 
that, the category structure. 
3. Archive information - which is kept in highly structured storage systems away from users' 
offices. Usage is infrequent, the information being of no direct relevance to predicted work 
schedules. Retrieval involves use of imposed category structures. 
Others have also reported features of the active-archive distinction. 
Reeks (1986, p.25), remarks on a 'hierarchy ofvisio-spatial arrangement' in the organisation 
of personal bibliographic information amongst researchers. Frequently used information, 
relevant to current projects, and of which the user needs to be reminded (p.32) was stored 
within arm's reach and visible from work surfaces. Less relevant and less used information 
was kept progressively further away and less visibly. There were other reasons for organising 
information this way. Concomitant with this hierarchy was a visio-spatial flow from 
abbreviated to original information. Indexes were kept close and notes or articles further away. 
The reasons given were lack of space and that articles 'would be hard to search if not stored 
elsewhere'. Reeks does not elaborate on the latter point, but both Cole and Malone (1982) 
describe how desktop information becomes difficult to search as it increases in volume. This is 
principally said to be because of lack of structure, though another plausible reason could be 
relative physical ease of sorting through documents stored vertically (e.g. a hanging file in a 
drawer) rather than horizontally (e.g. stacks on a desk). 
Again, Malone reported three major places where information is stored in most offices, and that 
these have characteristic types of organisation. 
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1. Desktops, including tables, tend to contain piles of documents that are frequently used, and 
to remind the user of things to do. 
2. Drawers and filing cabinets contain infoll11ation which is ordered into titled files. 
3. Information on bookshelves is normally titled but not logically arrayed (unordered files). 
A final unit of organisation, ordered piles, was seen to be less common and could occur in any 
of these three places. 
Malone's place 1 is clearly equivalent to Cole's 'action information', with areas 2 and 3 being 
'personal work files'. Interestingly, it seems that Malone's division of personal work files into 
two types of storage place is at too detailed a level for global descriptions. For example, Reeks 
(p.22) reports a typical senior researcher as organising bookshelves alphabetically by author 
surname, that is, in files not Malone's unordered files. There may be good reason why such a 
difference exists, for example, Reeks' researchers possibly had larger infoll11ation stores than 
Malone's principally managerial-secretarial sample, and larger systems have been associated 
with greater information structuring (Cole, 1981, p.123). Though interesting, such a level of 
analysis only serves to obscute general features of personal filing. 
Thus, several lines of evidence suggest there is an overall structure in office information 
storage. Information which is of less immediate use is stored progressively further away from 
the centre of work activity, and as this happens both formality of organisation and reliance on 
that organisation for retrieval increases. Such differences are not confmed merely to different 
types of physical location, say, desktops versus filing cabinets, but may also occur within the 
same physical unit. For example, one of Malone's respondents is quoted as saying (p.29), "If 
it's on top of my desk it means that I really ought to look at it....The further away from me it 
gets, however, the less often I am likely to look at it ....... 
The preceding analyses closely link functions of information storage to specific locations and 
methods of organising. All these results were obtained principally from examining 
paper-based offices. What the data show with respect to how information is stored are typical 
attempts to accommodate to required functionality within the constraints of what is possible 
within a particular technology, which here is the technology of paper, filing cabinets and 
desks. Given another technology the solution could be quite different. In other words, the 
lesson to take away from these descriptions is that different functions may be required of 
information storage depending on such criteria as frequency of information use and relevance 
of information to current work. On the other hand, they may not. A summary which separates 
functions and information use from typical solutions in paper-based storage is given in 
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Figure 2.2 Summary Of Active-Archive Distinctions 
Based on survey data from Cole 1981, Malone 1982 and Heeks 1986. 
Infonnation Use Functions Required Characteristics in Paper-Based Systems 
Location Organisation Retrieval 
(ACTIVE) 
Frequent Fast access In reach of and Not fonnally Memory for location 
visible from organised and scanning. 
Current work Reminding work area 
Piles 
Less frequent Intennediate access The immediate MorefonnaI Memory for location 
speed office structure and use of category 
Relevant to present environment structure 
work schedules Files 
(ARCHIVE) 
Rare Access speed not Remote from Highly fonnal Use of category 
that important user's office structure structure 
Not relevant to 
predicted worlc Files 
schedules 
Figure 2.2. 
2.6.2.2 Criteria On Which Filing Structures Are Created 
Infonnation is not merely organised physically, different items say being separated into 
different locations, but conceptually that organisation is on some basis. If this were not true, 
storage would be entirely random. The active-archive distinction, as has been seen, is a 
common criterion in paper-based information storage. There are many others. Although at a 
detailed level, the precise basis on which organisations are created might be expected to vary 
considerably from situation to situation, there do appear to be some general principles. 
Cole (1981) explicidy studied differences in basis of organisation according to level of 
structural detail (p.111-118). Atthe highest level files are normally created on the basis of the 
functional divisions of jobs, although source of infonnation or both source and function also 
occured but less commonly. Relationships between files were usually expressed by clustering 
- -------------------------------------------------------------------------
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files of similar context together, or by use of numerical indexing. Information within files 
themselves was generally arranged chronologically or alphabetically. 
Heeks' (1986) study of personal bibliographic indexing in the research community suggests 
(p.18-19, 23) the most common basis of organising such information is alphabetically by 
author surname, or by subject area divisions. Less common criteria included document date 
and type. He also noted that a wide range of other types of information may be annotated to 
indexes, though not perhaps being the criteria for organising it These included for example, 
the sources of references, whether an item was being waited for or had already been received, 
and whether it had been read. 
Finally, computer filenarnes also display distinct structures which are organised on some basis. 
From an analysis of over two and a half thousand computer filenames, Carroll (1982) has 
found that they tend to be grouped into 'rule schemes'. That is, a number of files may have 
part of their names in common with other files in the rule scheme. The basis of grouping these 
files is some similarity in content (PA14), and text filenames themselves usually comprise the 
structuring criteria of simple and compound nouns, at times with modifiers (pA22). However, 
Carroll does not provide any more detail on the exact nature of these bases for organising 
information. 
Thus, the basis on which people organise information can vary enormously, though some 
criteria like the function, source and timing of information, and alphabetical or numerical orders 
are amongst those most usually deployed. Further, from Heeks' study, it is seen that other 
types of metainformation may be important from the user's perspective to include in filing 
structures. 
2.6.2.3 Hierarchicalness 
Another aspect of filing structures is the extent to which information is hierarchically arranged. 
A hierarchy occurs where information groups are divided and sub-divided, for example, as on 
Videotex. It appears that there might be technologically based differences in the extent to 
which users impose hierarchical organisation in their filing systems. In paper-based filing, 
Cole (1981, p.124) has found that hierarchical organisation beyond the clustering together of 
flIes of similar context is very rare. Conversely, Carroll (1982, p.345) in an analysis of 
filenames generated by twenty two computer users in a research centre, noted that the 
maximum number of hierarchical parts in a flIename is about three, or five if user-defined 
filetypes are also included. Why should this difference exist? 
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Firstly, that there is a difference can be disputed. Certainly, there is a difference between the 
two technologies in tenns of the extent of user choice. The user currently has more choice over 
how to organise information in paper-based offices. On computers where filenames are used, 
the opportunities for organising are confined to the names given to files and perhaps their 
position in a list It is therefore perhaps not surprising that Carroll's users painstakingly 
devised complex structures. As their files were listed alphabetically, hierarchical filenames 
served to cluster associated files into logical groups. Paper-based filing, in contrast, offers less 
formal opportunities for differentiating between clusters of information. The same kind of 
hierarchicalness may be present, but in a hidden and less obvious form. For example, at least 
one other level of clustering is implied by the existence of the active-archive distinction. In 
otherwords, differences in hierarchicalness between filenarning and paper-based offices might 
be only apparent, with existing estimations being founded only on what is most formal and 
obvious. 
If uniform hierarchicalness of organisation is assumed, this would fit in well with experimental 
evidence. For example, Durding, Becker and Gould (1974) found that when given free reign 
to organise as they wish, most people (79%) will organise information elements (words) that 
have an inherent hierarchical structure as a hierarchy. However, if a difference between 
paper-based filing and computer filenarning is assumed, this might suggest a number of 
possible explanations. An absence of hierarchicalness in paper-based filing might be due to: a 
lack of incentive to file in this way; that hierarchies have not proved beneficial to retrieval; or 
office information not being inherently hierarchical, with hierarchical filenames a forced 
consequence of the particular technology. 
Cole cites the reasons people give for lack of structure in filing systems as mainly lack of 
motivation and time (p.124). If this were a good explanation of uniform low hierarchicalness 
in paper-based filing it would be expected for other forms of complex structure to be similarly 
absent. He reports (p.123) that other complex structuring mechanisms of cross-referencing 
and indexing are, in fact, generally not used. However, their use is somewhat more common 
than use of hierarchies (respectively 27% as opposed to 7% of the sample). It is therefore 
unlikely that motivation and time are a wholly adequate explanation of the non-existence of 
paper hierarchies. 
For proven poor retrieval to be an explanation of low hierarchicalness in paper-based fIling, it 
has to be assumed that the structuring of information is purposive. As was seen earlier (section 
2.6), this is not necessarily and certainly not uniformly the case. It is known, however, that 
retrieval from the hierarchical organisations ofvideotex is problematic (e.g. MacGregor and 
Lee, 1987). So, if hierarchies were avoided purposively, it could be with good reason. 
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Videotex retrieval is most especially difficult in index levels remote from target infonnation. 
This arises because, for example, at such distances categories and targets share fewer features 
in common, so rendering appropriateness judgements more difficult (MacGregor and Lee, 
p.49). The behavioural effect of this is an apparent 'misclassification' which can occur at any 
level in the system (e.g. Lee and Latremouille, 1980). That is, infonnation is simply not under 
the categories that users would expect. Such 'misclassification' is also a major class of 
retrieval problems in personal ftling (e.g. Cole, p.133) which arises because more than one 
classification is possible for the same piece of infonnation. A strict hierarchical structure 
requires that infonnation is given one categorisation and one categorisation only. So perhaps 
office information is perceived as not inherently amenable to hierarchicalisation, and relatedly 
to single classification structures. 
Thus, there are technological differences in observed hierarchicalness, or at least in the 
formality of those organisations. The constrained structuring opportunities of ftlenaming seem 
to produce hierarchical arrangements, whereas with paper-based filing the user has more choice 
and formal hierarchies tend to be absent. This absence may be at least partially explained by 
lack of incentive, past experience of retrieval problems, and perhaps most importantly by 
difficulty in classifying infonnation into the mutually exclusive categories that hierarchies may 
demand. Direct evidence for this, the existence of multiple possible categorisations for 
information, would be given by the presence of cross-referencing and indexing, and by 
overlapping and imprecise ftling categories. 
2.6.3 Differences In Personal Filing 
2.6.3.1 Cross Referencing And Indexing 
Cross referencing and indexing are mechanisms by which information may be multiply 
categorised. Cross referencing involves the notation on a piece of information to see another 
piece of infonnation stored elsewhere. This is in effect multiple fIling, that is filing the same 
piece of information into more than one category. Indexing can have an identical effect. 
Indexes are separate from filing structures that contain root documents, and indexes can 
provide an alternative structure for that information. For example, information ordered 
alphabetically by author sumame may have an index with one entry for each piece of 
infonnation kept in the main stores and arranged by subject area. This index organisation 
thereby provides an alternative structure to the same information, and an alternative route to its 
retrieval. Indexes need not necessarily have a different structural arrangement to the main ftling 
organisation, and can serve other purposes. For example, they may contain additional 
Chapter 2 Literature Review 
information such as the date an item was received, whether the user has read it or not, the 
library number, source of the reference and so on (Heeks, 1986, p.19). Also, as seen in the 
section on the active-archive distinction, their compactness is useful in that it is possible to frod 
out what information one has in one's information stores from one's desk, and further, card 
indexes are readily portable - a feature some users at least seem to find useful (Heeks, op.cit, 
p.46). 
As to the extent of use of these structuring mechanisms in practice, it seems that most people 
do not cross-reference information. Cole (1981, p.123) reports that only 27% of his sample 
had cross-referencing in their systems. Looking at differences across people, he surmises that 
more cross referencing might occur where information serves a multitude of purposes, there is 
external pressure to keep comprehensive records, and systems are larger. 
Little is known about the extent of indexing. Reeks (p.21) has found that, amongst PhD 
researchers, indexes are more extensive in the humanities than the sciences. This is possibly 
because the former simply have larger sets of references, and relatedly, as Reeks says, 
because, "in the science subject, the emphasis is placed on practical results, whereas in English 
the bibliography and index are central to the study and need to contain a considerable depth of 
material. " 
Thus, the multiple categorisation mechanisms of cross-referencing and indexing tend largely to 
be avoided, though there is some suggestion that how information is used in work, the 
presence of external pressures, and the size of a system might have a part to play in their use. 
2.6.3.2 Neat And Messy Filing 
On the basis of his study of office filing, Malone (1982) has distinguished 'neat' and 'messy' 
filing as two broad types of information storage strategy. 'Messy' filing is characterised by, 
"miscellaneous piles of paper--usually stacks of things to do arranged in ill-defined groups." 
Conversely, 'neat' filing relies on, "information stored in files and precisely characterised 
piles." 
Cole's (1981) office survey data suggests a similar distinction. Ris sample uniformly reported 
a considerable number of instances where information could be equally filed into more than one 
filing category (p.116). There were, however, two strategies for dealing with this. What 
might be called the equivalent of Malone's 'messies' tended to have large filing categories 
which were ill-defmed (p.116, p.121), and the rough equivalent of Malone's 'neats' chose 
instead to sub-divide their categories if filing difficulty arose, thereby attempting to maintain a 
Chapter 2 Literature Review 
precise characterisation in infonnation organisation. 
As to why there should be these differences, Malone suggested the possible existence of 
work-related and social reasons. 
He notes, for example, that having a neat office may be of social value. An article by Bravolve 
(1982) is quoted in support of the idea that neatness can be a social sign of high organisational 
status. Presumably in pursuit of this goal, in Malone's study, those with messy offices 
appeared defensive of their visually chaotic methods of structuring information, and those with 
neat offices remarked that they 'couldn't stand clutter'. The way that people organise their 
offices and how they feel about it might, therefore, reflect not simply social values, but 
additionally, as Christie (1985, p.134) suggests, "differences in the personalities of their 
users." An experimental study of information structuring by Broadbent and Broadbent (1978, 
p.352), for example, provides some evidence that the fonnation of mutually exclusive filing 
categories might be linked to obsessionality. 
With work-related reasons, there is some suggestion, from Malone, that 'neat' filing might be 
more common among people who have routine jobs, and perhaps, as Broadbent and Broadbent 
hypothesise (p.351), occupations which are more object than person oriented. In Malone's 
sample, the two people whose work apparently involved considerable routine paper flow had 
neat offices. Of the remaining eight people with apparently 'non-routine' jobs, half displayed 
neat and half displayed messy filing. 
Extrapolating from Cole's data, a similar tendency is seen. 'Fuzzy' filers were more often in 
jobs which he suggested were 'less well-defined in tenns of the infonnation handled', and 
vice-versa for 'neat' filers (p.121). Other aspects of Cole's findings do not at first sight fit into 
this framework. The same group of people described as fuzzy filers are later (p.123) surmised 
to be under less external pressure to keep comprehensive records, and store information which 
serves fewer purposes than neat filers. The latter distinction poses a problem. If infonnation 
serves fewer purposes it would be expected for filing to be neater, not messier, because the 
difficulty of multiply classifying information according to its multiple purposes is lessened. 
Whilst there are several interpretational possibilities 1 these data cannot be taken too seriously. 
Indeed, aside from noting that differences in the neatness or messiness of a file structure seem 
to occur both in real life and under experimental conditions, postulated correlates and 
explanations are severely lacking in evidence. Both Cole's and Malone's suggestions of 
relationships between filing and the nature of work are based not on substantial data, but 
merely post-hoc supposition: guesses about the characteristics of the work their samples were 
engaged in. Moreover, Malone's sample often and the Broadbents' samples (of 10 and 6) are 
too small to even contemplate generalising. Although Cole's sample of thiny fares somewhat 
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better, unfortunately his analysis was a comparison of predefmed groups - 'computer 
professionals' and office staff in local government - and the data was not sufficiently detailed to 
follow individual cases through in generating ideas about potentially causative features of jobs, 
the upshot of which is that as his suggestions were based on broad groups about whom little 
job infonnation was taken they can only be regarded as general speculation. Despite these 
problems, the issues raised could have important implications for filing system design. For 
example, if the physical appearance of a fIling system has a social-personal role, a system 
could be more successful if it accomodates such needs. Similarly, if certain groups of people 
have particular difficulty in anticipating how they may wish to use infonnation, and thereby 
presumably have difficulty knowing how to fIle, some fonn of fIling decision support 
mechanism could be useful. As a fmal example, if for some groups, filing is avoided because 
as infonnation uses are so varied it represents too daunting a task, then automatic fIling 
mechanisms could come into their own. 
Thus, there seem to be marked differences in how organised people's filing systems are. The 
reasons which have been put forward as to why this may be so raise implications for system 
design, but remain to be established. The differences and suggested explanations are 
summarised in Figure 2.3. 
2.6.4 Summary: How People Organise Infounation 
The way that people organise infonnation is not necessarily deliberate with specific functions 
the system is to fulfil in mind. 
Observed infonnation organisations cannot a-priori be assumed to be optimally functional. 
Rather, they could be a consequence of the specific technology employed. The active-archive 
distinction may not be important, but merely a product of the space limitations of paper-based 
1 For example, first, there is no difference in multiplicity of information uses between neat and messy filers, 
but messy filers tend to not be able to anticipate infonnation uses: either because that is the way they are, or 
because by the very nature of their work, anticipation is largely impossible. Alternatively, messy mers might 
be unwilling to allocate time to filing. Second, there is a difference in multiplicity of information uses between 
neat and messy filers, but not in the direction Cole suggests. Instead, messy filers are faced with such a wide 
diversity of possible future uses for infonnation that either to file according to all these criteria is too daunting a 
task to be faced, it is too effortful to consider all likely facets of information use, or both. Third, multiplicity 
of information uses is irrelevant, and the important determinants of neat and messy filing are other aspects of 
jobs or social and personal preference. 
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Figure 2.3 Characteristics And Suggested Explanations Of Neat And Messy Filing 
CHARACTERISTICS 
Filing categories 
Complex multiple fIling 
Problems categorising 
TYPE OF FILING 
ISMI 
Precisely characterised 
Small 
More 
Less 
MESSY 
Ill-defined 
Large 
Less 
More 
SOURCE * 
(I) 
(2) 
(I) 
(I) p.121-2 
SPECULATIVE EXPLANATIONS 
Job is well-defmed in tenns Job is less well-defined (I) 
of the infonnation handled 
Routine jobs Non-routine jobs (2) 
Object-oriented occupations Person-oriented occupations (3) 
High external pressure to Absence of such external (I) 
keep comprehensive records pressure 
Information is used fora 
multitude of purposes 
Personality 
High obsessionality 
Social status value 
Information uses are 
narrower in range 
Personality 
Low obsessionality 
Lack of time and 
motivation 
* (1) Cole 1981, (2) Malone 1982, (3) Broadbent and Broadbent 1978. 
(I) 
(2) 
(3) 
(2) 
(I) 
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filing. Similarly, computer filenames may be hierarchical because the limited structuring 
opportunities of that technology force formal organisations of this type. Paper-based filing 
gives wider choice and formal structuring is less prevalent. 
One possible reason why the formal structures of hierarches are rare in paper-based filing 
might be that office information does not readily fit into the single classifications that 
hierarchies can demand. Given this, it would be expected for the multiple classification 
mechanisms of indexing and cross referencing to be much in evidence. However, they are 
largely not used unless apparently forced by situational demands. 
GeneraIIy speaking, it seems that people do not like filing and avoid complex structures where 
possible. Some people find classifying information particularly difficult, perhaps because of 
the way they are or the work they do. For these reasons, training in filing methods and 
automatic filing mechanisms may be useful. Automatic filing methods might include some of 
the criteria which people currently consider expedient in organising their information: for 
example, the function, source and timing of information. 
There is, however, little progress to be made by simply supporting what people already do in 
filing. It is the functionality not necessarily the form of information storage which is 
important. The section on neat and messy filing suggested how filing systems could serve 
social and personal functions beyond retrieval. And it is the functionality of flling 
organisations in terms of retrieval that the review shall now consider. 
2.7 Information Retrieval 
The retrieval of information is a prime function of personal filing systems. Retrieval is not a 
uniform class of activity, but rather there are a number of different types of retrieval which may 
need to be supported. A distinction is generally made between specific retrieval, where the 
user knows what information they want, and browsing, where search is less directed. To this 
can be added Malone's (1982) distinction between intentional search and reminding, where 
retrieval is unintentional. Within these broad classes, retrieval activity can be further 
subdivided. Different authors use different terms to refer to apparently the same type of 
retrieval. Figure 2.4 outlines what appear to be the major categories of retrieval. These 
categories do, however, display considerable overlap. 
From the figure it can be seen that retrieval varies in terms of, for example, its intentionality, 
required and supplied level of detail and complexity. At one extreme people may browse 
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Figure 2.4 Major Categories of Retrieval 
Characteristics Terms Used Source 
REMINDING 
That an item needs attention or 10 Reminding (1) Malone 1982 
do something. (2) Heeks 1986 
Of useful information without having Serendipitions (2) 
to anticipate the need. reminding (3) Faibisoff and Ely 1976 
BROWSING 
Wander through information structures Passive browsing (4) Cazabon and Whalen 1982 
without accessing information. Wandering (5) Canter et al1985 
Wander througb information structures Explorative browsing (4) 
accessing information of interest. Browsing (5) 
Retrieve document pages on a Active browsing (4) 
variety of topics. Searching (5) 
Traversal covers a large area, Scanning (5) 
without attention to delaiI. 
Find out extent and natore of Exploring (5) 
database. 
SPEClFlC RETRlEV AI.. 
A class of information is required I>ocumentretrieval (6) Martin 1980 
e.g. all memos from the last month (1) Blair 1984 
Between browsing and (8) Mantei and Cattell 1982 
specific retrieval (9) Somberg 1982 
A specific document is required Document retrieval (6) 
Specific retrieval (8) (9) 
SpecifIC information from within a Table lookup (6) 
document is required Data retrieval (ID) Booth and South 1982 p.21 
(7) 
Information request requires Decision support (6) 
reconstruction of record entries. 
Information request requires Question answering (6) 
data from multiple records. 
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infonnation structures in a general way with little purpose in mind, and at the other are complex 
question answering systems. The last three classes of specific retrieval in the figure comprise 
what people conventionally do once they have retrieved a required document or documents. 
The dividing line between what is retrieval, and what are activities following retrieval is hazy. 
For the purposes of this review consideration will be given only to reminding, browsing and 
specific document retrieval, although it is recognised that activities conventially following 
document retrieval form an important part of the total information retrieval process. 
The following discussion is divided in tenns of these three broad types of retrieval - reminding, 
browsing, and specific retrieval. What will be examined is how they are currently supported 
on existing systems, where they go wrong and why. This is useful to design in the senses that 
it may suggest what types of mechanisms to avoid, and the types of features which might be 
positively exploited. 
As well as retrieval by the 'owner' of a personal fIling system, a system may also need to 
accommodate to the sharing of infonnation with others. The fmal section considers how this 
might be supported. 
2.7.1 Reminding 
Reminding is a type of retrieval where users do not intentionally set out to find the infonnation 
which is retrieved. Malone (1982, p.29) defines it as, " .. .if in the course of doing one thing, 
you become aware of something else without intending to, you have been reminded of the 
second thing." 
Two aspects of reminding can be discerned. Malone and also Heeks (1986, p.32) talk about 
the function of users being reminded 'to do something' and that something 'needs attention'. 
Another facet of reminding is more specifically unintentional retrieval, where retrieved 
information is serendipitous to ongoing work, although there was never any specific intention 
to retrieve it or be reminded of it (e.g. Heeks, p.45; Faibisoff and Ely, 1976, p.281). The first 
type of reminding assumes an intentionality to be reminded, whereas the second does not. 
These two aspects of reminding could have different consequences for system design, and will 
be discussed in turn. 
Where users require to be reminded of things to do, this, as seen in the section on the 
active-archive distinction, is reflected in a specific storage strategy. Such information is 
deliberately kept close to hand and visible. The intention is that it should serve as a constant 
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reminder. The storage strategy is intentionally oriented to the reminding function because it 
does not require future intentional retrieval effort beyond merely looking around to see what it 
is that one wished to be reminded of. This strategy therefore relies on visibility, and, as 
Malone reports, it fails in paper-based filing when the amount of information stored in 'active' 
areas becomes large, so that reminding information becomes 'hidden'. 
The tendency to have large 'active' stores of information varies. In the section on neat and 
messy filing it was seen how 'messy' filers usually have greater volumes of information in 
'action' areas of filing systems. This was normally reported as being for reasons including 
difficulty over classification, and, with considerably more uncertainty, the characteristics of 
their jobs and personality. These also appear to be the same people, who Malone (p.28) found 
as more likely to experience trouble in forgetting things they were supposed to do. 
Malone (p.31) suggests that a solution to this problem could be to allow, " ... some information 
to be stored so it will automatically appear without being requested." Existing metaphor 
software, of which the Apple Macintosh's is a good example, can partly serve such a function 
in the senses of allowing the overlaying of 'windows' and the system to show exactly what 
was on-screen when the software was last exited. However, it still does not overcome the 
problem of overcrowding, and could, in fact, be worse than traditional desktops and paper, 
because there is simply less 'surface' space. Malone suggests that computers could have 
entirely separate mechanisms to serve the function of reminding users of things to do, and 
gives some examples of design possibilities. 
For example, users could classify documents they wish to be reminded of in terms of priority, 
dates (e.g. deadlines), and events (e.g. it becomes important when the user next sees a certain 
person). On the basis of these criteria, the computer could then display reminders without the 
user's subsequent explicit request. Taking the instance of prioritisation of reminders, there are 
various ways that this could be built into a system. High priority tasks could be displayed 
more frequently, be represented by larger icons, perhaps in special places on the screen, or by 
a colour coding scheme. Computers could also change these priorities over time, reflecting 
temporal dynamics in the importance of tasks. For example, some tasks like replying to 
important letters increase in priority over time, and others, say reading trade magazines, may 
become less important. 
How these types of criteria could be captured is an open question. Requiring users to specify 
them would be burdensome, particularly given that people tend to avoid fIling complexly, and 
may have difficulty filing and anticipating future requirements at all. A novel possibility, not 
discussed in the literature, might be to link up reminding mechanisms to existing sources of 
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metainfonnation such as computerised diaries, thereby removing responsibility for this retreival 
function from the user. Either way, as Malone states, "To design such systems well will 
require a better understanding of the subtelties of human scheduling, procrastination and 
forgetting. " 
The second type of remiriding on current systems is far less intentional. Information is not 
deliberately stored with the intention of remiriding the user of its existence. Rather, 
serendipitous reminding occurs purely as a consequence of search activities instigated for other 
reasons. As Faibisoff and Ely (p.281) succinctly put it, "Maurice Bishop at Comell 
University was overheard to have remarked, "It is not the book I found on the shelf which 
proved to be the most productive, it was the one next to it, which accidentally dropped on my 
foot. "" Serendipity raises a number of design issues. 
One of the apparent aims of much current work in infonnation retrieval is to support intentional 
search, by amongst other things, increasing the precision of retrieval. That is, efforts are being 
made to try and reduce the amount of information irrelevant to a retrieval request which the user 
is forced to scan through to find the information they want. The point here is that this type of 
scanning activity may not be entirely unbeneficial. Paradoxically, serendipitous retrieval may 
be better supported where precision is low. There are, however, some plausible ways around 
this problem in personal filing. For example, as discussed later, scanning itself could be 
speeded up with the use of, say, laserdisc fast scanners. Another possibility might be to have 
mechanisms such as that outlined by Christie (1985, p.15l) which work by, " ... monitoring the 
user's efforts to produce, say, a report or research article and then volunteering information 
from time to time. " 
In summary, there seem to be two types of reminding: the retrieval of information of which the 
user intended to be remirided, and serendipitous reminding which lacks this intentionality. 
Intentional reminding could be supported by automatically displaying remiriders, either 
pre-specified by users or automatically anticipated by a computer. Serendipitious reminding 
might be supported by low precision systems with fast document scanners and by computers 
suggesting possible information of use as work progresses. Although two types of remiriding 
appear to exist in current personal filing systems, future systems incorporating automatic 
mechanisms for the anticipation of reminding needs might be expected to blur this distinction in 
practice. 
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2.7.2 Browsing 
Browsing has been variously defined as search where: 
" ... you are generally not looking for anything in particular." (Chapanis. 1971. p.958); 
" ... the searcher is seeking inspiration or 'does not know what he wants until he sees it· ... " 
(Booth and South. 1982. p.208); 
and search. " ... under less structured conditions." (than). " ... searches for specific and well 
fonnulated targets ... " (MacGregor and Lee. 1987. pA8). 
Browsing is thought to serve useful functions. For example. Mantei and Cattell (1982. p.7) 
state. "We believe that browsing is an effective way of acquiring new knowledge or refreshing 
one's memory about previously learned information." Similarly. Chapanis. talking about 
browsing in general rather than specifically in personal flling. says (p.958). "For all its 
indefiniteness. browsing is probably an extremely important fonn of intellectual activity. You 
browse through the new book offerings in a bookstore or at professional meetings to find out 
what is new in your field You browse through the titles of papers in professional journals to 
get ideas for new research projects. You browse through advertisements to get ideas about the 
latest in fashions. automobiles. and houses. You browse through exhibits of garden 
equipment. boats. camping equipment. and machine tools for much the same reason .... .I 
suspect that (browsing) is a highly productive source of new ideas and of catching up with the 
world." 
Some authors have sought to characterise browsing activity. On the basis of behavioural 
evidence. Cazabon and Whalen (1982) have produced a classification of three types of 
browsing: passive. explorative and active. These. as MacGregor and Lee (op.cit.) point out. 
are similar to the types of search speculated by Canter et al (1985) as respectively. wandering. 
browsing and searching. The three types vary in the extent to which they are oriented to 
accessing documents rather than traversing structures. Passive browsing involves merely the 
traversal of structures. explorative browsing entails this plus accessing documents which catch 
the user's interest. and in active browsing search is more motivated to accessing documents 
perhaps having a particular target in mind. 
Although various types of browsing have been proposed. it is not clear whether these may be 
distinguished by different purposes or whether they represent individual differences in search 
strategy. 
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It certainly appears feasible that there may be individual differences in browsing strategy. For 
example, Canter et al (1986) within a context of search for answers to specific questions 
though not necessarily specific targets have noted such differences. Some people embraced a 
trial and error approach, exploring data structures widely, whilst others acted more 
conservatively. They suggested that differences in cognitive style and problem solving may be 
important here. Verification of this issue might imply that system design for particular types of 
browsing or identifiable groups of people be deliberately manipulated to encourage appropriate 
strategies. 
Evidence a1teady exists that different types of information and retrieval structures can affect 
search strategy. Canter et al's 1986 study directly compared menu selection and natural 
language (parsed search) front ends. Menus encouraged an adventurous approach, whilst a 
natural language interface appeared to constrain the ground covered. They suggest (p.256) 
that, " ... users are prepared to (be more adventurous and) run the risk of making errors in 
navigation as long as they believe that they can recover from them easily." 
Mantei and Cattell (1982) provide other evidence of the effect of front ends on browsing. 
Studying a single user, they compared browsing in a library and on the!r 'Personalized 
Database' (PDB). PDB is a menu based system where each information item is multiply 
categorised, and arrayed in a network. Choosing an item of initial interest leads to the display 
of any number of fields of information about that item, which will previously have been 
specified by the user. Using the example they give, an initial choice of the name 'Don Knuth' 
might lead to display of the following fields:-
DonKnuth 
A. type: person 
B. member-of: Stanford CS Dept 
C. spouse: JilI Knuth 
D. author-of: An Empirical Study of Fortran Programs 
The user navigates the system by choosing either another item of initial interest or by choosing 
one of the displayed information fields for further information on the item within that field. In 
the previous example, the user might choose to inspect the field information on item D. This 
would lead to the display of, for exampJe:-
An Empirical Study of Fortran Programs 
A. type: document 
B. author: Don Knuth 
C.notes: 111.PDB 
D. source: Software Practice and Experience 
E. volume: 1,1 
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The result of comparing PDB with library browsing is given in Figure 2.5. There were 
similarities in the reasons for topic selection, and differences in browsing which related to the 
physical characteristics of each system. With further research these findings might suggest, for 
example, that network menus such as PDB could: encourage wider breadth of search because 
they make moves between topic areas of the database easy; and help the user to avoid boredom 
from persuing useless infonnation because more infonnation is presented before the selection 
of a topic, allowing the user to avoid items which they are not interested in. 
If an important function of browsing is educational, such issues as avoiding boredom and ease 
of system navigation become central. 
Avoidance of boredom could take a leaf from games. Carron (1982a) for example, has 
suggested it may aid learning of a computer system to make it like more like a game. The game 
is played and the leaming, which is the primary object, appears to be almost incidental. 
Thomas (1977, p.179) has suggested similarly. 
Making it easy to fmd your way around a system is a general concern in infonnation retrieval 
research. It has been found as with PDB, for example, that providing descriptions of what 
infonnation is classified under index options on videotex menus helps users retrieve the 
infonnation they want (Latremouille and Lee, 1981). Similarly, as several authors have 
pointed out, it is vitally important that users know where they are in a system, where they have 
been, and where they can go next (e.g. Fitter, 1979; Nievergelt and Weydert, 1980). Lack of 
such contextual data, with its associated disorientation and fiuitless backtracking, is seen as 
one of the main difficulties with videotex (e.g. van Nes and Tromp, 1979). A number of 
systems have been produced which explicitly provide contextual infonnation. For example, 
Engel et al (1983) and Robertson et al (1981) report of systems which give the user a history of 
their search. Again, it is now possible on some videotex to store frames previously traversed 
for later consultation. The French Teletel, for example, allows consultation of ten immediately 
preceding frames. It is unlikely that provision of search histories alone will overcome 
navigational difficulties, for in systems incorporating this feature user disorientation is still in 
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Figure 2.5 Similarities and Differences Between Browsing in PDB and a Libr;uy 
(From Mantei and Cattell1982. p.IO). 
PDB Characteristics 
DIFFERENCES 
Browse guided by subject selecting topic of 
interest. 
Active search with subject adding new 
relations and altering structure of PDB as 
search continued. 
Subject unhappy with sketchy information on 
topics. 
Subject does not express boredom. 
Subject did not think often about information 
structure. 
SIM1LARlTIES 
Subject attracted 10 catchy titles of 
articles. 
Forgotten items looked al more often than 
known ones. 
Library Characteristics 
Browse guided by arrangement of books on 
shelves. 
Passive search with no rearrangement of books. 
Subject unhappy with lack of structure on 
information and amount of time spent looking at 
useless information. 
Subject expresses boredom with books. 
Subject spent considerable time trying to fit 
book topics into a classification scheme. 
Subject attracted to catchy titles and physical 
properties of books. also pictures. 
Books related to subject's main field, but ones 
which were not totally familiar pulled out more 
often than others. 
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evidence (e.g. Robertson et al, p,483). Other systems, such as Bolt's (1979) Spatial Data 
Management System and Spence and ApperJey's (1982) Panorama, attempt to provide 
contextual information by displaying overall database maps which are pictorial and iconic. The 
user, although perhaps engaged in a detailed search, can from another display, simulataneously 
see exactly where they are in the database as a whole. The idea has not been formally 
evaluated. 
Thus, browsing may be an important activity in personal filing. It has been little studied, but 
there are suggestions that individual differences and the specifics of interfaces may affect 
search strategies. It is important for future research to assess purposes of browsing, and from 
this basis to then consider how interfaces might be manipulated in its support. In the absence 
of such information little progress in system design can be made beyond mere speculation. 
2.7.3 Specific Retrieval 
Specific retrieval is the most researched area of personal fIling. It is so-called because at the 
outset of retrieval, the user knows what information they want. Christie (1985, p.147) defines 
it as follows, "Specific information seeking occurs when a person is seeking a specific piece of 
advice, an answer to a specific question, or other information that (s)he has specifically in mind 
(even if it is rather ill-defined)". This might vary from a general category of documents e.g. all 
memos in the last month, to a particular single document e.g. the letter from Joe Smith on 
production targets. A user might even require specific information from within or across 
several documents. 
For a user to be able to perform this type of retrieval they first need to have some idea of what 
information they actually require. Second, this has to be translated into a search strategy using 
the available information structures previously imposed on the system. As discussed below, 
difficulties may arise at both these stages, and a number of ideas have been suggested as to 
how retrieval could be improved. 
2.7.3.1 The Formulation OfInformation Needs 
However good a retrieval mechanism, its success in providing appropriate information can 
only be as good as the questions asked of it. There are at least two senses in which questions 
may not be adequate. First, it is known that sometimes people only have a very hazy idea of 
what information they want, and second, there are identifiable biases in the information people 
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seek. 
a) Uncertainty Over Infonuation Needs 
Uncertainty over what information is required can obviously lead to slow and somewhat 'hit 
and miss' retrieval, simply because the user does not know how to narrow their search. In real 
life one of the mechanisms which people use to make hazy information needs more specific is 
to approach friends for possible references (Wolek, 1972). Relying on others to refine 
information needs clearly depends on the availability of those others for consultation. Might a 
technological solution take over this function or at least provide a fallback measure? Wolek 
states that the help of others rests on their past experience with similar information needs. 
Perhaps it might be possible to collate the previous solutions of others in similar situations and 
formalise them onto a computer system for direct consultation. Such a solution also raises 
social issues which are discussed later. Other possibilities for refming information needs have 
also been suggested in the literature. 
Deciding what information you need is a problem solving process. It has been suggested that 
methods of getting users to focus on, for example, the 'objects, attributes, relations and goals 
of the problem' might aid problem solving performance. In a study of this, Thomas, Lyon and 
Miller (1977) found that giving subjects a questionnaire on such factors prior to problem 
solving did not bring noticeable benefits over an equivalent time spent in undirected thinking 
about a problem. Far from dismissing such an approach in information retrieval, it may be 
possible to identify what is actually useful in helping people to focus their information needs. 
One system which attempts to assist such focusing is RABBIT (e.g. Williams, 1984). 
Intended as a public-type database, its principles could be equally applicable to personal 
information storage. RABBIT is based on a psychological theory of human remembering in 
which examples of what is required form intermediate steps in the retrieval process (Williams 
and Hollan, 1981). 
What RABBIT does is to present the user with specific examples of items they might wish to 
retrieve, listing the properties of those items. Thus, for example, in response to a general and 
rather fuzzy request for information on wines, the user might be presented with a specific 
instance example of, "Chateau Lafite, Burgundy, 1956. It might be described as a leggy wine, 
with a tannin content of some percentage, sugar balance of something or other, etc." (Williams, 
p.349). The user can then refme their retrieval requirements by criticising attributes of the 
specific instance. For example, they might say that they 'require' burgundy, and using the 
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'predicate' command specify that wines they are interested in have a sugar balance between 
certain values. Accordingly the retrieval request would now have been refined to: wines, 
burgundy, sugar balance >x but <y. This process of 'retrieval by refonnulation' continues 
until the user finds the infonnation they require. 
Obviously, the value of using instances to refine search is dependant on the user's ability to 
understand what they say. As Williams (op.cit) says, "The problem is that if the user does not 
know anything about the example or anything about the characteristics of wine, then there is 
nowhere to go." Perhaps more of a problem in public databases than personal ones where a 
higher degree of familiarity with information content may be nonnally assumed, WiIIiams' 
comment about orienting the level of instances to user knowledge equaIIy applies to both cases. 
It might help, for example, to monitor a user's frequency of use of certain parts of a personal 
database and on this basis to automaticaIIy present instance information accounting for the 
degradation in detailed knowledge which is likely to occur over time. 
Although RABBIT has not been fonnaIIy evaluated, use of the mechanisms it incorporates may 
be beneficial to refming search. Certainly there is some evidence that prompting the user as to 
what types of infonnation may be appropriate to retrieval search can help. The query language 
'Query by Example' (QBE) (Zloof, 1975) provides a framework of titled infonnation fields to 
prompt a user's search inputs. Although it does not give instance data or aIIow the 
sophisticated modification possible on RABBIT, it is superior to query languages which do not 
have prompt frameworks such as 'Sequel' (Greenblat and Waxman, 1978). QBE allows 
queries to be written faster, and people report that they are more confident their queries are 
correct. Despite Reisner's (1981) remark that QBE's speed is, " ... not surprising since there is 
less to write ... ", from the standpoint of the user this is likely to be a significant plus. Further, 
it has already been seen in the section on browsing how user confidence with a system can 
affect wiIIingness to explore a database. If a user is unwiIIing to explore, this may well reduce 
their chances of successfully refming information search. Thus, QBE with its simple 
infonnation field prompts might hold benefits for fonnulating retrieval needs. Its more 
sophisticated cousin RABBIT, though not tested might be expected to be more spectacularly 
successful in this respect. 
\ 
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b) Bias In Infonnation Seeking 
A second sense in which people's stated infonnation needs may be inadequate is that they can 
be biased. Zmud (1979, p.970) in the context of management infonnation systems states, " . .it 
has become generally acknowledged that humans do not understand their own infonnation 
requirements. They often demand too little or too much infonnation (Beach, 1975; Schrenk, 
1969) and have been observed to prefer more information than economically justified (Driver 
and Mock, 1975) as well as using less infonnation than their own prior expectations 
(Vasarhelyi, 1977)". 
The types of factors that have been associated with preferences for more or less information 
include cognitive style, personality, knowledge of the task being conducted and the context of 
the risks and deadline pressures on finding infonnation. These are summarised in Figure 2.6. 
As well as 'biases in the amounts of infonnation people seek, there appe~ to be biases in the 
types ofinfonnation sought. Janis and Mann (1977) have noted that in situations of high risk 
where there is little hope of a satisfactory solution given tight deadlines, people display a 
'defensive avoidance' towards information. They tend to delegate infonnation search and 
analysis or selectively search for supporting infonnation and shy from anything posing 
Figure 2.6 Biases In Infonnation Seeking 
Correlates of preferences for larger amounts of infonnation 
Cognitive Style 
Personality 
Context 
Complex 
Field independent 
Heuristic 
Internal locus of control 
High risk taking propensity 
Low dogmatism 
Intolerant of ambiguity 
Low task knowledge 
Moderate risks and deadline pressures 
'~ . 
Source 
) Zmud 1979 
} (review article) 
} 
} 
• 
• J anis and Mann 1977 
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discrepancies. In a sense, such strategies are adaptive in tenns of 'getting the job done', but 
quality of output could suffer. Nevertheless it appears that such a strategy may occur even in 
the absence of external pressure, perhaps implicating the operation of individual differences. 
Again, Janis and Mann have found that some people under conditions of moderate risk and 
deadline pressure will engage in indiscriminate searching. This is defmed as, "Active search 
for both supportive and non-supportive information, with failure to discriminate between 
relevant and irrelevant, trustworthy and untrustworthy. .. Under the same conditions others will 
show the same kind of search activity but be able to evaluate the worth of the information they 
come across. This difference might be one of intelligence and experience, for Zmud reports 
how people who are older, more intelligent, and experienced at a particular task are able to 
select information more effectively. 
Differences in the amount and type of infonnation people seek are less important than the 
quality of that information as assessed by the extent to which it satisfies the demands which 
first prompted the search, and the user's ability to use it effectively. 
Although habitual searching for large quantities of information could produce an infonnation 
overload effect, this could be potentially lessened by enhancements to the method of 
infonnation presentation. For example, instead of presenting retrieved infonnation linearly, it 
could be displayed as graphs (Schultz, 1961). More serious perhaps is habitual retrieval oftoo 
little information, and here mechanisms for assisting users in widening their search through, 
say, browsing or automatic retrieval devices, may be of use. Another possibility, suggested by 
Thomas (1977, p.178), is to use morphological analysis, that is, ..... a technique for increasing 
idea production by artificially producing novel combinations of attributes." 
Selective exposure might be similarly counteracted, though the issue may not always be 
relevant. For example, in preparing briefs for a political campaign a primary purpose of 
infonnation search could be to find data biased to one point of view. If selective exposure is 
not adaptive to ultimate infonnational goals, given that it tends to occur in situations where 
users lack either the time or the ability to integrate conflicting data, decision support and 
interpretational mechanisms for assisting this would become essential. 
Finally, inability to discriminate useful from unuseful infonnation might be helped by devices 
to assist the adequate definition of goals, and an 'intelligent' system which could, say, indicate 
the relative likely utility of retrieved infonnation in terms of the parameters previously decided. 
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2.7.3.2 Categorisation Problems 
Formulating information requirements is one set of difficulties a user may encounter in 
retrieval. Another type of problem commonly encountered during search relates to the 
categorisation structure imposed on information. 
Two of the search problems noted by Cole (1981, p.132) and Malone (1982) in their 'natural 
history' studies of office filing bear on this issue. 
First, information which is stored in undifferentiated piles is reported as time consuming to 
search. Cole links this to the physical constraints of, for example, lack of space and organising 
equipment such as ftling cabinets. However, in the section on neat and messy filing it was 
seen how it has been suggested that job factors, individual differences, or both could have a 
role to play in the production of ill-defined filing categories. Nevertheless, whatever their 
aeteology, piles of documents are time consuming to search, and those who store information 
in this way report and exhibit higher frequencies of inability to find required documents 
(Malone, p.28). Malone's measures of retrieval are, however, problematic - as discussed in 
detail in Chapter 4.1.1 - though they remain suggestive of this possibility. 
Second, are cognitive inconsistencies which occur because information can be multiply 
classified and the categories chosen at filing may not be those thought of at retrieval. For 
example, Malone collected requests for information from people's work colleagues, and found 
that the required information was often not stored under the dimensions used in the request 
description. Heeks in his bibliographic indexing study (1986, p.31) has noted similarly. 
Problems caused by information lying around in piles and cognitive inconsistencies are 
basically similar. They both can be seen to arise because what the user knows at retrieval 
cannot be applied to the retrieval structure to narrow information search. The result is that 
systems have low precision, and users have to scan through unneccessary volumes of 
information to find what they want. 
This theme is a recurrent one throughout the literature. 
On natural language interfaces a major problem is how to get computers to understand what a 
user has input, because natural language is inherently ambiguous (e.g. Grace, 1987). Even 
assuming a system can succesfully interpret inputs, this takes retrieval only to the stage of, say, 
a person understanding another's request for information. This has then to be translated into a 
search strategy. Although the system may understand the user, retrieval has a hope of success 
only to the extent that it recognises the terms input as referencing the information the user 
------------------------~----- _.- -----
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wants. 
On keyword retrieval systems, the system may fail to recognise a user's input at all, or 
recognise it as tagged to information different to that which the user wanted. For example, on 
Mantei and Cattell's 'Personalized database' (1982) it is necessary to begin a search by 
inputting a keyword, and keywords can be used throughout search rather than traversing the 
system's network menus. They note (p.12) how keywords require an exact match to what is 
stored in the system. IT they fail to match, retrieval cannot proceed. The same is true of the 
retrieval by reformulation system RABBIT described in section 2.7.3.1 a} (e.g. Williams, 
1984, p.335). Again, it is well known in the area of bibliographic indexing that the probability 
of different indexers using the same term to refer to the same object is fairly low. For example, 
Fumas et al (1983, p.1759) report a study by Gomez and Kraut which looked at how people 
index the same set of recipes. They found 'considerable diversity' in the index terms used. 
Finally, on videotex menus most category choice errors have been put down to 
'miscategorisation', that is, where a user expects an information item to be under a certain 
category when it is in fact stored under another (Whalen and Mayson, 1981). 
Miscategorisation errors seem to be more disruptive than either synonymous or vague category 
labels, increasing both the number of pages accessed before information is found (reduced 
precision) and the probability of incorrectly concluding the system does not contain required 
information. Young and Hull (1982) similarly note three types of 'cognitive mismatch' 
problem in using PRES1EL: the system may use jargon with which the user is not familiar, it 
may assume specialist knowledge, and may present a classification scheme incompatible with 
how the user thinks. Again, Landauer et al (1982, p.2489) state that inaccurate category names 
and overlapping categories have been found as principal reasons for incorrect videotex 
traversal. 
Thus, the categorisation problems seen in paper-based filing extend to other types of system. 
What might be done about these problems 7 Lansdale (1986) has suggested that, "Every 
attempt at retrieving information involves two distinct psychological processes: recall directed 
search, in which memory about the required item is used to get as close to it as possible; and 
recognition-based scanning in which a set of documents are scanned for recognition of the 
required document or clues as to where else to look." Within this framework it is clear that to 
improve retrieval systems are needed, " ... in which the precision of recall is maximised, and 
where recall fails, the scanning process is also supported." 
Clearly, many existing systems do not adequately support scanning. For example, on a system 
where information items are categorised by fIlenames, it is a slow process for a user to check 
through the exact contents of those files. Worse, in keyword retrieval, if the system cannot 
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even recognise a user's input as valid, the option of scanning may not be available. Scanning 
involves recognition, so issues of how to render documents readily and distinctly recognisable 
are likely to be important. Scanning could also be speeded up on computers by the use of fast 
scanners on, say, videodisc. The technology, and the precise form such devices could take, is, 
however, still open to development. 
There are at least two important aspects of'miscategorisation'. First, it can arise because the 
same object can be referenced by many different synonymous terms (synonymy), and a single 
word can potentially refer to many different objects (polysemy). The connection between an 
object and the categorisation by which it is referenced is therefore hazy. Second, Cole (op.cit.) 
has noted that problems in choosing an 'appropriate' category can arise because of changes in 
context between fIling and retrieval. The way that the same piece of information is thought 
about on different occasions can change. 
Resolution of the difficulties of categorisation is as yet an open question, though there are some 
interesting possibilities suggested by current research. For example, in the section on 
browsing it was seen how providing the user with a clearer idea of what information is 
contained in a category helps them in making the right choices (e.g. Latremouille and Lee, 
1981). Also, multiply categorising information increases the chances of retrieving desired 
information, though the amount of returned information which has to be scanned is increased, 
that is, the recall-precision problem (e.g. Gomez and Lochbaum, 1984). 
There appear to be two aspects to the issue. Firstly, that criteria which the user is most likely 
to remember be used as a basis for classifying information, and secondly, that these criteria, 
the method of retrieval, or both, allow as precise a specification of the required information as 
possible. In other words, small categories defined by memorable criteria. Moreover, given 
that information may be thought of as belonging to different categories on different occasions 
of use, either multiple categorisation or other methods of overcoming context-specificity effects 
need to be considered. If multiple categorisation were used this raises the issue of using 
automatic classification mechanisms, because, as seen earlier, complex fIling is generally 
avoided as 'too effortful'. 
It has become fashionable to look at new types of cues for fmding information. Predominant 
amongst these efforts has been the suggestion that spatiality is an important aspect of ease of 
retrieval. However, although, for example, Cole, has reported how spatiality seems to be 
important in paper-based office environments, testing this idea out on computerised systems 
has proven disappointing (Dumais and Jones, 1985; Lansdale, Simpson and Stroud, 1987). 
Lansdale et al have suggested that the difference may lie in the meaningfulness of spatiality in 
the office, and its lack in short-term tests of computerised mechanisms. Other possibilities of 
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what has come to be known as 'cue enrichment' include classifying in tenns of the physical 
characteristics of documents. There is some empirical evidence that this may well work. 
Indeed it appears that certain physical features may be encoded in memory with little attentional 
effort, and might therefore be especially useful for deployment as part of automatic filing 
mechanisms. For example, people seem to incidentally remember: the number of columns in 
text (Somberg, 1982); the spatial location of specific words and facts (Rothkopf, 1971; 
Zechmeister and McIllip, 1973; Christie and Just, 1976); and whether words are written in 
upper or lower case (Light and Berger, 1976; Hintzman, Block and Inskeep, 1972). There is, 
in fact, a whole class of features postulated to be 'automatically encoded' in human memory, 
covering not only physical aspects but also when events occurred and how often (Hasher and 
Zacks, 1979). Temporal and frequency infonnation are especially interesting and Rasher and 
Zacks (p.361) present data suggesting their importance in the process of recall. Moreover, it is 
thought that 'landmarks' of significant times, places and events fonn the basis around which 
long tenn recollection proceeds (Nonnan, 1976). Long-term recollection is precisely the 
situation within which a personal filing-retrieval mechanism may frequently be operating. 
Given these ideas, and also that people's ability to recall multiple coding attributes of 
documents can often ouly be partial (Lansdale, 1988), a retrieval mechanism involving a 
combination of these types of features, particularly within a paradigm of successive 
refonnulation of search requirements, could provide a highly powerful way of helping users 
find information. Initial results from an experimental system incorporating some of these 
elements (Lansdale, 1988, p.63) suggests that this may be a fruitful direction for future 
research. 
2.7.4 The Sharing Of Infonnation 
Issues in the design of personal fIling systems are further complicated by the fact that the 
infonnation they contain is not necessarily solely required for use by the system's 'owner'. 
People sometimes need to use the infonnation stored in others' filing systems. Sharing of 
infonnation, not surprisingly, has been suggested as occuring more frequently where the 
subject matter of someone's job and the contents of their infonnation stores overlap to a greater 
extent with the jobs and concerns of others (e.g. Cole, 1981, p.107; Reeks, 1986). For 
example, Reeks (p.34) notes how senior academic researchers are more likely to have other 
people directly accessing their infonnation stores, and unifonnly lend and borrow articles and 
references. PhD students on the other hand tend to have sole access to their infonnation, with 
lending or borrowing of references more common amongst science subjects than in English. 
Sharing infonnation is associated with a number of problems. These include (Cole, p.134) 
that infonnation may 'disappear' because it is borrowed without the system owner's 
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knowledge, and it may be put back in the 'wrong' place, either because the borrower cannot 
work out where it should go, or they cannot be bothered to find out. Cole suggests these 
problems could be overcome by computers having, " ... built in security and other 
safeguards ... ", though he does not elaborate. 
Part of the difficulty of knowing where to replace infonnation is similar to the problems people 
may face in accessing another's information in the fitst place. Personal filing strategies tend to 
be rather idiosyncratic. Even where people know that others may need to use their 
information, only about half will design their systems specifically to support this function 
(Cole, p.107). The resultant idiosyncracy and over-personalisation of many systems would 
therefore be especially problematic where a system's creator is not available for consultation 
during search. Even where they are available, as Reeks (p.154) has pointed out, the 
translation of another's request into a search strategy may be subject to inaccuracy. Reeks 
suggests that access in shared indexes could be facilitated by the use of descriptors which are, 
" ... as objective and consistent as possible ... ". 
Whilst it may be true that there will be cases where generalised, that is, less specific and 
idiosyncratic, access mechanisms may be useful, as, for example, where a system's owner is 
away from the office, has left their job, or is too busy to be disturbed, there appears to be an 
assumption in much of the literature that any mediation by owners when others wish to access 
their information is somehow to be avoided. Some examples of this attitude include 
Pritchard's (1983) statement that, " ... shortcomings of many hard-copy management 
systems .. .include ... shared access to the indexes of colleagues from one's own desk is not 
possible ... " (p.78). Similarly, Reeks says, " ... a shared index is likely to save ... time because 
one researcher will not have to waste time doing a search for a colleague ... " (p.154). 
This is surprising, because it is well known that personal contact and discussion is an 
important source of information, quite apart from the role it may play in making work more 
pleasant. Quoting Faibisoff and Ely (1976, p.278), "Studies of professionals and researchers 
indicate that they often contact other professionals and researchers they know have the 
information required at the moment. The same pattern is reflected in the general public. 
Studies show that individuals ask friends, relatives or neighbors for information that is needed 
immediately. In matters of social services, there is often a person in a neighborhood who is 
considered to be the major source of such information." More importantly perhaps, personal 
contact serves informational functions beyond the mere retrieval of information as stated in an 
enquirer's request. In his study of how people brief themselves for a technical meeting, Wolek 
(1972) found that approaches to friendly others are a common way of discovering what one 
needs to know. If a person requires information on a topic with which they are not entirely 
familiar, then consulting others can serve, " ... as a way of verifying and enhancing both his 
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understanding of the problem he faces and the background he needs to interpret the messages 
to be received." (PA). Moreover, friends are chosen because it reduces the chances of 
lowering personal or organisational status through asking 'stupid' questions, or otherwise 
appearing incompetent 
Whilst it may be possible to study how this process of information exchange might, say, be 
computerised, obviating the need to approach others at all, it is not unreasonable to speculate 
that such exchanges serve useful functions which could not be technologically 'fIxed'. For 
example, as Winnubst (1984) says, "The relations with others, both at home and at work, are 
often crucial for an employee's well-being." (p.565). As another example, quoting Lancaster 
(1978, p.57), "It is now well-established that there exists, in any scientifIc community, a 
personal network of professionals, related through similar research interests, institutional ties, 
or former associations, who maintain a close association by informing each other of ongoing 
and planned research, asking for criticism of draft papers or reports, discussing current work 
in correspondence or at conferences, and possibly collaborating on various joint projects." 
Mechanisms which have the effect of removing or degrading informal communication 
networks may ultimately be counterproductive. An alternative to the technological solution lies 
in enhancing existing processes of information exchange. Wolek suggests, for example, that 
people be given the opportunity to improve their social skills and broaden their circle of 
'friends', by say, rotating job assignments. People could also be trained to better understand 
the potential needs of enqnirers. Further, there have been deliberate attempts to establish 
'invisible colleges' amongst researchers. Lancaster cites the Information Exchange Group 
experiment of the National Institutes of Health as a pertinent example. Here, effort was made 
to counteract the general bias of invisible colleges towards the eminent and experienced by 
widening the network to include younger researchers and those in the developing world. 
Thus, the sharing of information is a topic which future information systems design needs to 
consider. The types of issues involved include how to stop borrowed information from going 
astray, relatedly, how to help enquirers access suitable information in the absence of a system's 
owner, and fInally, whether mechanising the process of information sharing, reducing the need 
for interpersonal contact, is likely to have deleterious consequences on, for example, social 
support in the workplace, and the quality of output. 
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2.7.5 Summruy; Infonnation Retrieval 
Infonnation retrieval can be roughly split into three types of activity: reminding, browsing and 
specific retrieval. Cross cutting these is the issue of whether the retrieval is perfonned oneself 
or by or for others. 
Reminding is a type of retrieval where users do not intentionally set out to find the infonnation 
which is retrieved. A distinction has been drawn between reminding of infonnation the user 
wishes in advance of the event to be reminded of, and reminding which could not have been 
anticipated, but is purely serendipitous. In paper-based offices users attempt to support the 
first type of reminding by storing it in 'action' areas of filing systems, and the strategy fails as 
the volume of infonnation so stored grows. Automatic computer mechanisms have been 
suggested to combat this problem, though considerably more work is required. Serendipitous 
reminding is supported in existing systems through low precision. It was noted that this 
method of support is contradictory to the aims of much current research in specific retrieval, 
and suggestions were made as to how the apparent conflict might be operationally resolved. 
Browsing is a type of retrieval where the user searches without a specific retrieval target in 
mind, and is believed to serve important educational functions. There appear to be differences 
in browsing activity which might be dependent on interface characteristics and individual 
differences in, perhaps, cognitive style and problem solving. It is possible that wide ranging 
'adventurous' search is encouraged by interfaces which provide the user with a sense of where 
they are, avoid boredom, allow easy movement between topic areas, and easy recovery from 
errors. A number of prototype systems have been developed ostensibly to support browsing, 
though as yet, little evaluation work has occured. Exactly why people browse infonnation 
structures is not entirely clear from the literature, and it was noted that in the absence of defmed 
development goals, little progress is likely to be made in this area. 
Specific retrieval occurs where the user has a specific retrieval target in mind. It was noted, 
however, that the dividing line between what could be classified as browsing and what could 
be classified as specific retrieval is not sharp. Often people may browse infonnation 
structures, with an ill-defmed target in mind, with one of the functions of that browsing being 
to refine infonnation needs. So, many of the issues pertinent to browsing are equally pertinent 
to specific retrieval, and vice-versa. Looking first at how people fonnulate their infonnation 
needs, it was seen how people may have only a hazy idea of what they need to retrieve. The 
literature suggests a number of mechanisms by which search may be focused: by consulting 
others, refining goals prior to search, and by allowing the iterative refmement of requirements 
as search progresses. There are also identifiable biases in the types and amounts of 
infonnation people seek, and some suggestions based on the literature were made as to how, 
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where appropriate, these biases might be counteracted. Another class of problem in both 
specific retrieval and browsing relates to categorisation. Mismatches between the 
categorisation structure imposed on information and what the user knows at retrieval mean that 
either search cannot proceed, or at best that large volumes of information have to be scanned. 
One interesting suggestion arising from the general cognitive literature relates to the potential 
exploitation of 'automatically encoded' features of human memory. 
Finally, personal fIling systems may not merely exist for the retrieval pUIposes of oneself, but 
in order to share information with others. Some of the problems involved in sharing 
information could potentially be resolved by technological enhancements, but it was pointed 
out that the intetpersonal communication involved in such activity is likely to serve important 
functions which would need to be considered in future designs. 
2.8 Discussion 
The review has painted a broad canvas of the types of issues pertinent to the design of personal 
filing systems. It is evident that a vast multitude of potential areas of further investigation 
exist. These range across different stages of the information management process and the 
different functions that a personal f!ling system may perform. Some examples of possible 
areas for future research include the following. 
1. A more detailed investigation of the reasons why people keep information, and the functions 
personal fIling systems serve. Particularly neglected in this area are the social, 
organisational and personal roles of personal filing, which could raise implications for future 
systems design in its broadest sense. 
2. The parameters which defme the utility and changes in utility of information. This could be 
useful both in terms of decisions as to what data is to be maintained in personal flies, and to 
the development of retrieval structures and procedures to support, for example, reminding 
and serendipity. 
3. The design of mechanisms to support browsing. For example, taking browsing to have an 
educative function, it may be possible to investigate the types of system features which 
could encourage, say, the widespread exploration of data structures, and the effective 
attainment, maintenance and extension of knowledge. 
4. How to help people know, on the basis of an initially hazy and incomplete or biased idea, 
what information they need to retrieve. For example, taking the lead that people often 
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approach others to refme and understand their infonnation requirements, this process could 
be investigated with a view to potential computerisation. 
5. Novel methods of classification and retrieval procedure, particularly classification in terms 
of the physical and temporal aspects of documents, and techniques for reconsttuctive 
retrieval. 
6. Ways in which the scanning stages of retrieval could be supported, by examining, for 
example, how documents could be cue-enriched to make them readily discriminable. 
Another topic with potentially far reaching implications has been encountered in various parts 
of the review. This is the influence of differences amongst people and situational contexts on 
the operation of information management mechanisms. 
Much of the current work in human factors and technology is dominated by the idea of 
producing generic designs. Quoting Black and Sebrechts (1981, p.163), "The design of many 
current computer systems is based on the assumption that there is a single ideal system which 
can satisfy all users, but it is doubtful that any single system is the best for any and all users." 
Echoing this sentiment a few years later, Robertson (1985, p.27) says, "Much of the work 
concerned with the human aspects of information-technology systems is based on general 
models of human information processing and little attention is usually paid to individual 
differences ... work on cognitive strategy and style may provide a basis for taking individual 
differences into account thus making improvements in selection, training or job design and the 
man-machine interface." 
Not only is current work dominated by the idea of generic designs, but its orientation, at least 
in information systems research, is dominated by the 'technological fix'. As Robertson 
pointed out, this need not be the sole method of approaching the design of systems -
informational or any other. Indeed it is quite common in other areas of design, and part of the 
frameworK of systems ergonomics (e.g. Chapanis, 1976) to consider such wider issues. For 
example, in the design and implementation of computer-based systems it is increasingly 
recognised that technical developments need to be considered hand in hand with social aspects 
of system operation (e.g. Clegg and Wall, 1987; Murnford, 1983). Again, for example, 
efforts to improve road safety typically involve one or more of a variety of measures, including 
education and training, propaganda campaigns, and physical modification of vehicles and the 
road environment (e.g. England, 1982). 
If such a wider perspective were not important to personal information management, one 
would expect a given physical system to be met with equal effects across a broad spectrum of 
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usage contexts. However, this is clearly not so. The review reveals differences in a number of 
spheres. For example, in the:-
1. amounts of infonnation people keep or choose to retrieve 
2. biases displayed in the types of infonnation sought at retrieval 
3. extent of explorativeness during browsing 
4. success of being reminded of things to do 
5. ease with which specific infonnation is retrieved 
6. 'neatness' or 'messiness' of ftling 
7. extent of multiple flling mechanism use 
8. ease or difficulty in classifying infonnation 
(sections 2.5 & 2.7.3.1 b» 
(section 2.7.3.1 b» 
(section 2.7.2) 
(section 2.7.1) 
(section 2.7.3.2) 
(section 2.6.3.2) 
(section 2.6.3.1) 
(section 2.6.3.2) 
Spheres 4 to 8 are apparently interrelated, though there is no substantial evidence to support 
such a claim. 
The basis of the above differences could revolve around variations in individuals and 
circumstances of use. Some of this evidence rests on reasonable empirical ground, whilst 
some is more uncertain. The latter is particularly true of the supposed cluster of variables 
mentioned above. Not ouly does the connection between these variables remain to be 
established, but also their mooted association with specific job characteristics and individual 
differences is largely hypothetical. 
To stndy difference variables in the performance of infonnation systems in the realms of 
situational and individual effects is to allow the possibility of widening the framework of futnre 
design. It holds the key to the development of mechanisms which accommodate to the needs 
of specific circumstances and people, and the potential to suggest alternative or complementary 
changes to the structure of jobs, and, through training and selection, the people who perform 
those jobs. Moreover, and relatedly, such work might permit the prediction of situations 
where these types of design intervention may be most worthwhile. 
It is these aspects of personal ftling that the thesis chooses to explore. Anyone of the above 
suggested dimensions of difference could be examined in more detail. The thesis chooses to 
focus on specific retrieval (area 5 above). It is the principal aim of the thesis to investigate 
supposed associations between ease of specific retrieval, task environments and individual 
differences. Identifying something of the circumstances wherein specific retrieval problems do 
or do not occur is regarded as potentially of great value to design. Whilst it is true that much 
interesting research is currently ongoing into the development of physical mechanisms to 
improve specific retrieval for the generic user, differential performance data of the type 
suggested here may implicate certain physical devices as worthy of further investigation, and 
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alternative or supplementary procedures involving training in retrieval procedures, selection 
and job design to funher enhance specific retrieval perfonnance. Additionally, because filing is 
intimately linked to retrieval, in that it fonus the structure on which later retrieval can proceed, 
it is appropriate to also see how characteristics of filing fit into this overall picture. The review 
certainly suggests that certain aspects of filing strategy may vary and that these might be linked 
to retrieval (e.g. Section 2.7.3.2). This may allow, for example, the manipulation of retrieval 
performance by alterations in filing methods perhaps instigated through programs of training or 
advice. Furthermore, it may be possible to suggest ways in which such programs, aimed 
either at filing or retrieval, could be oriented to the needs of specific circumstances and people. 
Although data of this nature might ultimately, with extensive research, be of great use to 
design, the present thesis cannot presume to an exhaustive exploration of variables and issues. 
Any findings can be taken only as a preliminary pass through the area, and purely as 
hypotheses to be subjected to further test. 
Thus, the thesis shall concentrate on identifying possible antecedents of problems in specific 
retrieval. The types of potential antecedents to be investigated shall cover the characteristics of 
individuals, task environments and filing. Patterns of connections between these classes of 
variable may implicate the usefulness to improving specific retrieval performance of novel 
physical mechanisms, job design, personnel selection and training programs. Not only does 
such work potentially offer the opportunity of suggesting different ways of supporting specific 
retrieval, but relatedly, of where different intervention strategies may be most appropriate. In 
short, it may serve to set a wider context for research and design in this area. 
However, although individual and job differences in the success of specific retrieval appear to 
present a potentially valuable line of investigation, as noted in the introduction, the suggestions 
of previous research on these issues are highly speculative. It seems appropriate, therefore, to 
conduct a preliminary and indepedent empirical study to look at possible correlates of retrieval 
performance. 
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Chapter Contents 
This chapter describes contextual conditions associated with poor retrieval, here amongst a 
sample of university researchers. 
Earlier work on this general issue, as discussed in the previous chapter, is specUlative, and the 
present study represents an independent informal appraisal. 
Serving as a seed-bed for later work, potential design implications of the fmdings for both 
retrieval and other aspects of personal filing are discussed, and the fmal section explains the 
overall methodology adopted for later studies in the thesis. 
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3. AN EXPLORATION OF PERSONAL FILING IN OFFICES 
3.1 Introduction 
This chapter describes an infonnal interview study which explored the nature and problems 
associated with personal filing in offices. The purpose of the work was twofold: to provide the 
investigator with a more concrete understanding than could be afforded by a literature review 
alone of the operation of personal filing mechanisms; and following the concerns of the thesis 
in individual and job correlates of retrieval performance, the study was particularly interested in 
conditions surrounding ease or difficulty of retrieval which might later be studied in more 
depth. 
Though some background inforruation exists in the fonn of previous surveys of office filing by 
Cole 1981, Malone 1982 and, in the context of bibliographic indexes, Heeks 1986, the work 
does not set out to specifically examine any of the issues they raise. The basis of ideas of 
relevance to the thesis generated within the first two of these studies particularly is largely 
speculative. The present study is intended as an independent appraisal of the issues, though its 
data too cannot claim a status higher than hypothesis. 
Twelve academic researchers were invited to describe their inforruation storage and retrieval at 
work, which yielded a wide variety of concerns and difficulties. Some of these echoed the 
findings of earlier studies, though some raise questions not previously addressed by the 
literature. The latter are described with reference to specific cases, and potential implications for 
several aspects of design are discussed. 
3.2 Method 
As the intention of the study is to generate ideas, it is appropriate to use a method which 
imposes few constraints on participants and allows flexibility of questioning. 
The method adopted was of unstructured interviews where participants were permitted to talk 
freely about any aspect of their filing and retrieval at work, such as how they file and why, any 
difficulties encountered, why they believed they occurred, and any techniques or devices they 
had found useful in managing inforruation. The investigator's role was simply to prompt 
discussion, in as non-directive a manner as possible, around these general themes, beginning, 
to set the context for both participant and investigator, with the questions of what information 
was stored where and the general nature of the participant's work. 
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The interviews were tape recorded and though no time limits were set took, on average, an 
hour each. If possible the interviews were conducted in participants' offices as it was felt that 
it might be easier for people to describe their systems if the system were physically present. 
This was not always feasible as many shared offices or were attempting to describe the 
operation of computer mechanisms located elsewhere. 
The rationale for such a methodology is based on the assumption that those who are closely 
involved in the operation of a system are likely to be able to provide valuable insights into why 
information systems in practice do not always perform as well as they might. However, it is 
recognised that a methodology based on personal accounts is subject to interpretational 
limitations. As, for example, Potter and Mulkay (1985) have pointed out, any conclusions 
drawn from people's descriptions and explanations of their activities cannot be assumed to be 
objective. A person describes and explains within the framework of their owu subjective 
understanding of causes. Moreover, in a setting where there is an implicit demand for 
explanations, explanations may be produced for the sake of fulfilling that demand (e.g. Orne, 
1%2). Whilst data gathered within such an orientation might be perfectly acceptable, and 
indeed neccessary, to certain fields of psychological enquiry such as in examining the rules 
which guide social action (e.g. Harre, 1982), in a domain where data is to be used as a basis of 
design it must have a solid objective foundation. Despite these reservations, accounts of 
personal filing are sufficient to provide insights into their operation which could be used to 
form hypotheses for more rigorous investigation. 
3.3 Sample 
Twelve interviews were conducted on staff from consultancy research groups - concerned with 
human factors or library and information studies - at Loughborough University. All members 
of the sample worked in tearns on several simultaneous projects. This was considered 
sufficient to obtain a practical 'feel' of problems and issues in the area. 
3.4 Results 
Many of the issues raised by previous research were encountered. These included, for 
example, the widespread organisation of information in terms of its relevance to ongoing work, 
avoidance of formal hierarchicalness, difficulties in knowing how to classify information at 
both filing and retrieval, the problems of keeping track of documents which others have 
borrowed, and differences in the apparent 'neatness' or 'messiness' of filing. The basic kinds 
of problems seen in paper-based and computerised information management were remarkably 
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similar to each other. All twelve of the sample stored their documents in paper-based systems, 
seven augmenting this with mainframe computer storage, and three using both a mainframe and 
personal computer. 
Rather than reiterate much of the material already covered by the literature review in Chapter 2, 
the results highlight aspects of personal filing that extend existing understanding. These are 
presented by reference to case examples, which, being accounts of real-life information 
handling, are simultaneously illustrative of a variety of issues. As the focus of the thesis is the 
conditions associated with ease or difficulty of retrieval, the results are sectioned according to 
the types of conditions the interviews suggested as potentially linked to perceived retrieval 
success. It should be noted that as the methodology was designed to generate a wide range of 
ideas, the data emerging from different subjects covered different specific issues and is 
therefore not amenable to any form of statistical or frequency analysis. 
First, however, one of the most striking fmdings was the dynamism of personal filing. They 
appeared highly fluid entities, with both contents and structures continuously evolving in the 
light of current work demands. People were well aware of inadequacies in their systems, and, 
if considered sufficiently deleterious to retrieval, actively attempted improvement In 
attempting improvement, users were frequently severely constrained by the limitations of 
opportuuity imposed by the systems they used. This was especially true where computers 
were used. Different sets of constraints tended to produce different responses. It was clear, 
though, that even where 'improvements' had been wrought, they were not necessarily 
successful in the senses of either failing to enhance retrieval performance, producing negative 
effects elsewhere in system management, or both. lllustrations of these points are given in the 
case examples below. 
Conditions Associated With Retrieyal Performance 
There were five types of condition apparently associated with ease or difficulty of retrieval. In 
brief:-
- the nature of the work to which stored information relates 
- the variety of retrieval demands placed on stored information 
- the user's ability to remember document-category associations 
- whether information is filed according to its stage of processing 
and 
- information which is stored in an undifferentiated manner 
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The nature of these conditions, and users' strategies for coping with them are given in turn 
below. 
3.4.1 The Nature Of The Work To Which Stored Information Relates 
Two examples of work-related factors apparently influencing ease of retrieval were seen. 
Case example 1 
This illustrates how the same physical system might be associated with varying performance 
effects according to the type of work done. 
Four interviewees used the same mainframe computer. Information was accessed by 
user-assigned fIlenames which were displayed in a fIlelist with files arranged in chronological 
order of creation. Three users had difficulty in retrieving information on the system, which 
they attributed to not being able to easily group files into categories on the list Though 
technically possible to group files, the system made it a cumbersome operation. For example, 
in the diagram below, if the user had five files that they wanted to group into types 'A' and 
'B', they would have to copy and delete files in serial positions 2 and 4. 
Serial position of files Type 
(Oldest) 1 A 
2 B 
3 A 
4 B 
(Newest) 5 A 
An alternative method of grouping ftles by introducing hierarchicalness was uniformly avoided 
because 'it hides information and makes it less immediately accessible'. One of the users 
mentioned that ftles could be colour-coded, to make it easy to see which category each 
belonged to; the system did not, however, have such a facility. 
The fourth user of the system did not experience retrieval difficulties. A possible reason for 
this difference might be in the types of information stored. The user for whom the system 
worked well used it to store documents relating to a work project involving iterative research 
development They commented that a chronologically ordered fIlelist was appropriate because 
they thought of the work done on the project as points in a time sequence. The three users who 
had problems with the system used it to store documents covering a variety of work activities. 
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Case example 2 
This illustrates how changes in work demands can alter the requirements of retrieval 
mechanisms. 
One of the interviewees had, when they were doing their PhD, developed a highly complex 
multiple indexing system for bibliographic references. The references themselves were 
organised alphabetically by author surname. Each item was additionally indexed in two 
separate box files, one mimicking the main filing organisation with standard bibliographic 
information, the other having references grouped by subject matter and containing docurnent 
summaries. The system had been devised at a time when 'having information at their 
fingertips' was considered essential, and time was available to achieve this aim. Since they had 
moved on to other research duties, however, the system had become a historical millstone. 
Though it was no longer necessary to have daily and speedy access to research papers, the 
complexity was not abandoned for the sake of 'continuity and consistency'. Because retrieval 
needs had now changed, the effort involved in adding new references brought little benefit, and 
besides, there were more pressing demands on their time. As a result the user felt trapped in an 
outdated filing system, and piles of unfiled references were rapidly accumulating, which did 
not facilitate retrieval. 
3.4.2 The Variety Of Retrieval Demands On Stored Information 
The way that information has been organised and classified needs to match the retrieval 
demands that will be placed on it IT it does not match, problems arise at retrieval: either the 
user knows where the information will be, but it takes considerable effort to retrieve, or the 
user is more at a loss as to where to fmd what they want. These two types of problem are 
illustrated by the case examples below. 
Case example 3 
Two interviewees remarked that although filing structures may sometimes be incompatible with 
retrieval demands, they were aware of where required information would be stored. Retrieval 
was perceived as difficult because it involved the collection of documents dispersed through the 
filing system. 
In both cases paper-based information was arranged into project groups. This worked well 
provided that the user wished to retrieve by 'project', but if they wished to retrieve, for 
example, all the meeting notes from the last two months this would involve gathering 
documents from across a number of filing areas because meeting notes were not all grouped 
together. It was not considered a sufficiently serious problem to warrant filing reorganisation. 
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Case example 4 
In two other instances, failure of the filing structure to meet varied retrieval demands produced 
coping strategies which illustrate the recall-precision problem. 
One of the cases involved a paper-based system, the other a computerised keyword system. 
Both users were 'storing' research articles which they classified by subject matter, and both 
had experienced retrieval difficulties because the way that they classified the same piece of 
information differed between filing and retrieval. They explained these differences as arising 
because of differences in context of usage. Information, if it could be retrieved at all, was 
accessed only as a result of guesswork and extensive scanning. 
Both users responded to the difficulties similarly by classifying each piece of information 
multiply. At filing, they attempted to anticipate all the different ways in which they might 
classify a piece of information according to future circumstances of use. Alternative 
classifications were coded in, for the keyword system user by adding to the list of keywords 
for that document, and for the user of the manual system by placing either photocopies of 
research papers or notes of their existence and where they were stored in all the filing slots 
deemed applicable. Although this strategy increased the chances of successfully retrieving 
required documents, at the same time it also increased the number of irrelevant documents 
which had to be scanned during search. Moreover, it did not always retrieve the documents 
required, as there were problems in correctly anticipating future needs, and for the computer 
user, difficulties in keeping track of classification terminology as a list of terms was not 
available for consultation. 
The users were thus caught in a double-bind of high precision and potentially low recall, or 
low precision and high recall. 
3.4.3 The USer's Ability To Remember Document-Category Associations 
Another apparent class of retrieval difficulties seemed to rest on a user's ability to remember 
document-categorisation links. These are noted separately from problems associated with 
varied retrieval demands, because factors other than variety of retrieval needs appeared to be at 
play. Three examples of problems in remembering document-category associations were seen. 
Case example 5 
This is very similar in consequence to case example 4, though no explicit reference was made 
to a connection with changes in task circumstances of system use. 
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One of the interviewees stored information in a series of fIle folders. Each folder was for 
information on a different topic which was ordered chronologically. Retrieval involved picking 
an appropriate subject file, the approximate position in the chronological order, and then 
scanning for the required infonnation. This broke down when the user forgot the 
chronological position of the infonnation they wanted, and it led to more or less extensive 
scanning. 
Interestingly, the user also commented that they knew what the infonnation they wanted was 
about and generally knew something of what it looked like, for example, 'the specific piece of 
information I'm after is in a short paragraph on the bottom of a page on the left hand side, there 
is a diagram opposite it', and so on. The user could not apply this knowledge in retrieval 
because the retrieval structure was not based on such criteria. Other users also commented that 
they remembered visual information such as the colour of bookspines, the presence of pictures, 
and text layout, and that they used this in the scanning stages of retrieval. 
Case examole 6 
This illustrates a possible familiarity effect in ease of retrieval. Most interviewees stated that 
information was easier to retrieve if they were more familiar with it, and this example suggests 
such an effect with colour coding. 
Three cases involving use of colour coding were seen, all in paper-based systems. In one of 
the cases documents were grouped into sections by topic, and within this individual documents 
were colour coded according to an alternative topic classification. Over time the user forgot 
what the colour codes meant, and the scheme was abandoned. It is interesting to note that the 
. two other users of colour coding did not report such problems. In these instances the colour 
coding was used 'higher up' in the filing system, that is, comprising a main (rather than 
subsidiary) structure. As such, it is not unlikely that the coding could have been more familiar. 
Further, in one of these cases colour coding stood for whether infonnation was 'active' or 
'background' material, which is not only a common way of classifying information but also, as 
implicated in the next section, itself of potential importance to ease of retrieval. 
It is said that retrieval may be facilitated by making fonns of categorisation meaningful and 
obvious (e.g. Lansdale, 1987). Colour coding as a filing mechanism can lack these 
characteristics, yet the above example suggests such mechanisms may be useful in some 
circumstances. This highlights the necessity for designers of future filing systems to perhaps 
consider not simply overall utilities of mechanisms for classifying information but also examine 
their utility in the different conditions in which they might be applied. 
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Case example 7 
Difficulties in remembering document-category associations were rife in computer systems 
where documents were organised by fIlenames. 
A common comment among computer users was that they were sometimes unable to deduce 
from fIlenames whether the file they referred to contained the infonnation they wanted. Part of 
the problem seemed to rest on the system-imposed limitations on the maximum number of 
characters in a filename (on some systems this was 8 and on others 15), and the inability to use 
other physical mechanisms to code information (e.g. the use of colour and grouping 
strategies). The users' response was to attempt to make fIlenames, within these physical 
constraints, as obvious as possible: an effect previously observed by Carroll (1982) when he 
says, on the basis of an extensive analysis of fIlenaming in offices, that people seem to design 
filenames which, ..... suggest with optimum transparency salient properties of their referents." 
(PA37). Here, for example, abbreviations which would be difficult to decode were avoided in 
favour of whole words. Perhaps for the same reason, complicated filing codes (e.g. ]lAB3) 
were not chosen by any of the users studied. In assigning a fIlename, users said that they tried 
to choose something that would be a compressed description of what the file contained, or a 
description of the value of the file, say, its order in a document sequence, 'chuck' for rough 
notes, 'big ears' for something silly, 'xxx' for something confidential and so on. Problems 
appeared to be particularly acute in cases where filenames did not contain infonnation about 
content or value. For example, it was not uncommon for users to have secretarial staff type 
documents for them and transfer the documents to their own system. The flienames used in 
such instances were nonna1ly made up of the author's initials and an index number. This effect 
might be due to the unhelpfulness of filenames or the generation effect (viz Chapter 2.3). 
The result in all these cases was more or less extensive scanning of actual flies. Users' 
responses to the difficulty of knowing whether a file was relevant or not differed according to 
the speed and ease with which file contents could be examined. Where this was slow users 
commonly kept a hard copy list of filenames, to which they added notes about what the 
contents of each flie were. This response was also seen in a case involving a personal 
computer. The user had been forced through lack of space to put infonnation onto the 'wrong' 
discs. That is, they were forced to contravene the rules of the filing organisation they had 
imposed. Looking to see whether the infonnation you want is on one disc or another is 
procedurally slow, and the user solved the difficulty by keeping a careful hardcopy list of what 
information was on which disc. 
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3.4.4 Whether Infonnation Is Filed According To Its Stage Of Processing 
As detailed in the literature review (Chapter 2.6.2.1), surveys of paper-based office filing 
suggest that a very common way of storing documents is to organise them according to how 
'active' or relevant they are to current tasks. A sirnilar pattern was uniformly seen in the 
present study. Evidence was also encountered that this pattern may, on occasion, also be 
chosen in computerised fIling (case 8), and that it may involve more detailed distinctions of 
processing status (case 9). The literature review chapter commented on the uncertainty over 
whether such forms of flIing were merely manifestations of the constraints and opportunities 
afforded by certain fIling mechanisms or whether they served some more useful purpose. 
Tentative evidence from one instance (case 10) implies that the active-archive distinction might 
make retrieval easier. 
Case example 8 
The active-archive distinction was seen in one instance of computerised storage. Information 
was stored on a number of microcomputer discs. Some of these contained information which 
was current or still being worked on, but once this information reduced in current importance 
or processing of it was complete, it was transferred to 'archive' discs. 
Case example 9 
Process-based information storage occurred at a more detailed level than global distinctions 
between 'active' and 'archive' information in a number of paper-based systems. Documents 
were moved from one storage location to another consequent on the performance of a particular 
type of processing on that document For example, an expenses claim form might be in a 
drawer before it is used, moved out when the user wishes to fill it in, a copy stored in a 
'pending' file whilst the claim is being processed elsewhere, and once monies have been 
received placed in the back of a project administration folder. 
For most people process-related movements of documents were confmed to information which 
follows a clearly defmed process sequence such as expenses claims, and job or product 
enquiries. One interviewee, however, had a filing system which was almost entirely based on 
detailed stages of processing. The major part of their job involved the development of a 
computerised keyword retrieval system, and this was readily split into several clear-cut 
activities such as records of initial sources of information, unread reprints, summarised and 
indexed reprints, current keyword thesaums, and test searches. These activities were reflected 
in the way information was organised. 
Chapter 3 Exploratory Study 
Case example 10 
There was some evidence that storing infonnation according to global stage of processing 
might make retrieval easier. 
One user of a paper-based system grouped all their information on the basis of subject area. 
Within each subject area were subdivisions for documents from the different projects their 
work involved. Current work was embedded within this hierarchy, not, as is normally the 
case, kept separate and visible. The arrangement had made it difficult to know what was going 
on in each project, and what they had to do, necessitating, "time-consuming forays through 
sections or folders to fmd things or remind myself'. They had subsequently reorganised the 
system using project and current relevance criteria, keeping it, "more organic - being based on 
and changing according to what I have to do", which they felt was much more successful. 
Although this evidence runs only to a single case, and although there are alternative possible 
explanations of why the user's retrieval performance had improved (e.g. increased familiarity 
through fairly recent reorganisation of material, organisation by project rather than subject 
divisions), it is suggestive of the potential importance of general active-archive storage 
principles to ease of retrieval. More generally, it could be hypothesised that organising by 
processing stage helps retrieval, in which case, in highly proceduralised jobs a similar effect 
might apply whereby information not organised according to detailed stage of processing is 
more difficult to retrieve, and vice versa. If proven to be important, this general principle is 
unlikely to be a panacea for information access problems, because they occur even where such, 
at least active-archive, criteria are applied. It might, however, provide one step towards that 
end. 
3.4.5 Undifferentiated Information Storage 
A fmal condition associated with difficulty of retrieval was where infonnation was stored in an 
undifferentiated way, lacking structure. 
In a sense, many of the problems already encouutered can be attributed to an effectual 
undifferentiated document organisation. Some organisation was present, but, being 
inappropriate to needs could not be used to narrow information search. Here the situation is 
slightly different in that structure is largely absent to begin with. There is nothing new in these 
findings, but they are noted for the sake of completeness. 
On paper-based systems a number of users commented that retrieval is or would be difficult if 
the amount of information stored was large and unstructured. This was given as a reason for 
I 
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subdividing documents. Similarly, one user of a computerised system involving access by 
viewing a fIlelist said that they would soon have to consider imposing a hierarchical category 
structure on this information. The user had about 60-70 fIles on the system and felt it was 
becoming a bit lengthy to scan. They had so far avoided such structure because they felt that 
this would make the information more inaccessible. Although unorganised documents can 
make retrieval slower, it was generally remarked that being forced to scan 'unwanted' 
documents carried the benefit of serendipity. 
3.5 Discussion 
The interviews highlighted five types of condition which appeared to be associated with ease or 
difficulty of retrieval:-
- the nature of the work to which stored information relates 
- the variety of retrieval demands placed on stored information 
- the user's ability to remember document-category associations 
- whether information is filed according to its stage of processing 
and 
- information which is stored in an undifferentiated manner 
Two important points need to be made about these data. 
Firstly, as the study was exploratory, based on self-report, and lacked standardisation, 
discussion of the results can amount to no more than speculation. Further, generalisation is 
impossible because these ideas have been generated from the peculiarities of specific case 
examples. For instance, in case 1, identical methods of organising information produced easy 
retrieval in one instance and difficult retrieval in others. A reasonable explanation was 
suggested in terms of the respective types of work stored. Whilst the result might be 
generalisable to the types of work encountered when using the particular system involved, it 
seerns uulikely that it would extend to other situations. The system concerned had highly 
constrained opportunities for organising information which appeared to be linked to the 
retrieval difficulties some users experienced. A more flexible system may not have shown the 
same effects. One cannot therefore say that 'x' type of work might be associated with certain 
levels of retrieval performance, without caveating this with some statement about the 
characteristics of the system used. 
This also illustrates the second point Although the data have been classified into five 
conditions apparently associated with retrieval performance, it was clear that effects in personal 
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filing are likely to be multivariate in origin. As another example, in case 10 a retrospective 
historical account of changes in filing and ease of retrieval was given, from which it was 
suggested that organising information according to its relevance to ongoing work might help 
retrieval. It cannot be said with any certainty that this was the critical factor because other 
changes had also occurred. The very act of reorganising information, other changes to the 
filing structure, and perhaps even variables the interviewee did not mention may have had a 
part to play in improved retrieval performance. Indeed it might even have been the case that 
retrieval had not in fact improved at all, but reporting of it a subjective justification for the effort 
expended on reorganising the system. 
Despite it being possible to treat the results only as tentative hypotheses, they do, nevertheless, 
highlight the potential value of examining problems in infortnation management from a wide 
perspective. Subject to verification from more rigorous study, the results raise some 
interesting implications for the design of personal filing systems. These cover the manipulation 
of retrieval performance, as well as other aspects of personal filing, as discussed separately 
below. 
3.5.1 Possible Design Implications For Retrieval 
Several hypotheses as to how it might be possible to make retrieval easier arose from the work 
as described in the three sections which follow. 
3.5.1.1 Conceptual Modelling 
It has already been seen how work-related differences in case 1 are unlikely to be generalisable. 
This example does, however, raise another issue. It will be recalled that the case concerned 
lists of files ordered chronologically, and that this was associated with easy retrieval in one 
instance and difficult retrieval amongst the other three system users. The interviewee who 
found retrieval easy commented that the file organisation was appropriate because they thought 
about the work stored as points in a temporal sequence. The remaining users wished to group 
their files into categories, but were constrained from doing so by the system. It is tempting to 
suggest that the observed differences in performance might be due to differences in how people 
think about infortnation - induced either by individual differences in cognition, differences in 
the information dealt with, or both. If this were the case it might be of some help to design 
retrieval structures to be compatible with the way that people think about infortnation. 
This idea has been around in the literature for some time. In a 1978 paper, Barnard reports a 
11 
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series of experiments which provide some supportive evidence (Bamard et al, 1977). For 
example, when retrieving data about European countries, graduate students found items faster 
from maps than from alphabetic lists. For housewives, however, retrieval was uniformly 
slower irrespective of organisation. Bamard presumes that the performance difference in using 
the displays for the two groups rested on their respective knowledge of geographical location. 
Whilst, in principle, designing cognitively compatible retrieval structures is an interesting idea, 
one of the difficulties is that what is an appropriate structure is likely to change over time and 
circumstance, as seen, for example, in cases 3 and 4. It would therefore be necessary to 
incorporate mechanisms which actively model people's memory structures for infonnation. 
Jones (1986) has developed a system which is beginning to explore how this might be 
achieved. though it has not as yet been formally evaluated. The system includes. for example, 
automatic devices for decaying the strength of document-category links over time, and 
assigning superordinate classifications to new files on the basis of the context in which they are 
created. 
There is. however. a more fundamental problem with this type of approach. In order to 
provide an 'appropriate' structure in a changing conceptual world, a system is dependant on its 
user. If the user chooses to use the system for only part of their total interactions with the 
information stored, the system would have no way of being able to model cognitive changes 
arising from these occasions. There is good reason to suppose that users may well adopt such 
a strategy. Paper-based media carry many advantages, such as portability, which computers 
may not widely fulfil in the forseeable future (e.g. Reeks. 1986. pA8). It is, moreover. a 
gross and possibly erroneous assumption to believe that cognitive understanding develops only 
or mainly as a result of direct interaction with stored information. The success of such 
systems could therefore be reliant on the user's ability to remember 'where they were' on the 
last occasion they used the system. Whether users would be able to differentiate their usage of 
information in different media in such a way as to not deleteriously affect retrieval is a question 
which would need to be resolved. Certainly, there is some evidence that changing the basis of 
information organisations can have deleterious effects on retrieval speed in experimental tasks 
(Bamard, op cit). though whether differences amounting to no more than a couple of seconds 
would matter in most office tasks is another question. Such issues really need to be addressed 
in more realistic situations. The general point is noted by Rumphreys et al (1980) when they 
say in the context of decision aids. "It is our contention that aiding techniques which require 
knowledge of the world ..... should not be automated since any device doing so would have to 
be programmed with an enormous data base which would have to be constantly updated in the 
light of new information from every conceivable source." (from Christie, 1985, p.180). 
It is at best highly uncertain, therefore, that producing retrieval structures on the basis of 
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cognitive modelling would be of practical benefit. 
3.5.1.2 Variety Of Retrieval Demands 
In case examples 3 and 4 there was the suggestion that the more varied are the ways a user may 
wish to retrieve a document, the more difficulty they might have in finding it. This is simply 
because there may be more ways of retrieving the document than the ways in which it has been 
categorised. Even where users multiply classify documents in an attempt to circumvent the 
problem, retrieval is not necessarily any easier because precision is reduced and suitable 
categories may not have been anticipated. 
Clearly, the mooted connection between retrieval demands and finding documents is 
incomplete on the basis of the data presented. There should be not merely instances of high 
demand and poor retrieval, but also demonstrable cases with fewer retrieval demands and 
fewer problems. Lack of standardisation in data collection means that the argument cannot be 
continued in any detail. Worse than this, all members of the sample were engaged in similar 
types of work, so it might be assumed that if high variety of retrieval demand applies to four of 
the sample it could perhaps also have applied to the rest. Thus, even if consistent data had 
been collected, the presumed opposite case might not have emerged. 
Previous research, unfortunately, has nothing explicit to say about variety of retrieval demands 
and retrieval performance, although it does note the general and related problem of cognitive 
inconsistencies between categories chosen at fIling and retrieval (e.g. Cole, 1981, p.133, 
Malone, 1982). There is, however, circumstantial evidence from the present work which 
appears to lend the proposed hypothesis some support. 
Looking at the data as a whole, there were two instances where interviewees claimed to not 
have difficulties fmding documents. In one of these, the filing system was deliberately kept 
very small, with much reliance on others as sources of information, as discussed more fully in 
section 3.5.2.2. The other case is of immediate interest, the fIling system in question being 
described in the latter part of case 9. Although this person's work,like the rest of the sample, 
involved several simultaneous projects, the major part of it was dominated by a single project 
which was readily split up into a number of clear-cut activities following a defmed procedure. 
This was reflected in the way infonnation was organised. It might be suggested that as the 
work, and its associated information could be readily split in this way, the variety of retrieval 
demands likely to be placed on any document may have been fairly few. For it is in the very 
nature ofproceduralised work that the purposes of documents are clearly defmed, and none of 
the rest of the sample were engaged in proceduralised work to the same extent. 
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Once again, however plausible an explanation this may appear to be, the multivariate nature of 
real life examples poses other possibilities. The case cited is unique amongst the sample in that 
most of the work was an individual effon rather than pan of a coordinated group activity. 
Funher, perhaps what was happening was not intimately linked to the nature of work, but an 
individual difference in propensity to proceduralise whatever work one is doing. Nevenheless; 
an explanation at least panially in tenns of retrieval variety would fit well within existing 
frameworks of understanding. In Malone's field study of office filing, for example, all who 
had jobs with considerable 'routine paper flow' found things easily. However, there were 
some who, although in 'non routine' work, also found things easily. Their offices contained 
precisely characterised infonnation organisations. A logical conclusion might be perhaps that, 
though their jobs were described as 'non routine' they were in fact proceduralised. This raises 
yet another issue. Malone's method of measuring 'routineness' of jobs, like here, was a 
subjective judgement of interviewees' descriptions. Not only might subjective judgement itself 
be biased, but so too the verbal accounts on which they were based. Given the 
non-standardisation, subjectivity and small samples involved in both studies, the data are on a 
highly uncertain footing. It might be, for example, that descriptions of the 'routineness' of a 
job reflect nothing more than how an interviewee would like to be seen. Hence, for instance, 
Malone's 'non-routine' filers wished to portray themselves in these types of jobs, when in 
reality their jobs either were intrinsically routine, or had become so through individual 
differences in organisation and scheduling of work. 
Despite the lack of convincing evidence which can be mustered in suppon of an association 
between the variety of retrieval demands on stored documents and ease of retrieval, attempts to 
do so illustrate the complexity of the issue and the need for objective measurement. The 
hypothesised association nevenheless looks as though it might have some pan to play in a 
network of interrelated factors surrounding ease of retrieval. A possible connection to the 
procedurality of jobs has been mooted, and previous work provides tentative links to a host of 
other conditions covering job characteristics, personality and fonns of filing (viz Chapter 
2.6.3.2). Ignoring the complexity for the time being, if demand variety and retrieval 
perfonnance were shown to covary in the direction suggested, it could imply a number of 
possible intervention strategies, such as: redesigning a job so that the range of reasons why 
someone may wish to find any item of infonnation is reduced; training people how to better 
anticipate suitable filing criteria; and redesigning physical aspects of systems, as previously 
discussed in the literature review, to, for example, make multiple categorisation easier, reduce 
the attendant problems of low precision, and perhaps deploy novel classification criteria and 
retrieval procedures. It is clear, however, that if multivariate factors are at work, great care 
would have to be exercised before suggesting simplistic interventions. They might have 
unforseen consequences on other aspects of system operation. 
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3.5.1.3 Training 
One of the common features observed in the filing systems studied was that users were actively 
attempting to attain some level of acceptable retrieval efficiency. As already noted, however, 
their efforts were often severely constrained by the physical limitations of the systems they 
were using. For example, in case 7, it was seen how people can have considerable difficulty in 
choosing appropriate fllenames for documents because of limits on the number of characters 
allowed and because the opportunity to use other methods of organising information is denied. 
The result is that the computer may fail to provide adequate mechanisms for retrieval. 
It might be said, perhaps, that systems need to be flexible to accommodate to the different 
strategies that people might wish to deploy. This is only part of the problem, however, 
because where changes had been made retrieval performance was not necessarily improved. 
For example, in case 4, it was seen how the need to retrieve information from a variety of 
angles produced multiple filing strategies which were difficult to maintain and of uncertain 
benefit It is possibly insufficient to merely introduce greater flexibility into systems, for 
users' attempts at achieving reasonable functionality appeared to be a largely trial and error 
process. Training and advice programs on suitable methods might improve matters by 
short-cutting this process. Heeks (1986) has examined training needs for personal filing 
amongst researchers, and notes that most would welcome some kind of help. As to the precise 
form that this could take, Heeks suggests familiarising people with available indexing methods 
and devices would suffice. The theory is that, being informed, people would be in a better 
position to make appropriate choices. The present study suggests it might be possible to make 
filing advice much more specific, and indeed Heeks himself remarks (p.I60) that very specific 
advice could be exactly what people want. 
For example, the results provide some evidence, albeit from a single case (case 10), that filing 
information according to its relevance to ongoing work might be an important feature to 
facilitate retrieval, although, as illustrated at the beginning of the discussion, there are other 
possible reasons for the reported effect. It was noted that this observation might also extend to 
performance benefits in storing information in terms of its more detailed stages of processing in 
highly proceduralised jobs. These issues can be investigated further in later work. 
A second possibility is raised by case 5. A number of users commented that they remembered 
visual features of information they were looking for, and that these were useful in the scanning 
stages of retrieval. Two users also remarked that they habitually made use of a strategy of 
mentally 'replaying' what had happened when they last used a document in order to work out 
where they had probably put it. As noted in the literature review (Chapter 2.7.3.2), the idea of 
using physical features of information and associated times, places and events as 
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coding-retrieval criteria has some empirical backing, though they have not been extensively 
tested specifically in personal fIling. 
Some aspects of contextual and temporal information already fotm part of how people organise 
documents. It was seen in the review how the function, source and timing of infonnation are 
common structural criteria (Chapter 2.6.2.2). As shown in Figure 3.1 overleaf, the present 
interviews provide more detail on the nature of these criteria. The major question is what type 
of contextual, temporal and physical features to use and how to put them together in a workable 
fonn: an issue which is already being researched (e.g. Lansdale, 1988). Of interest here is that 
there may be simple spinoffs from this type of work, potentially amenable to training and 
advice programs. For example, if certain types of contextual infonnation prove to be of 
general use in retrieval, people could perhaps be advised to keep diaries of the work they are 
doing containing these types of infonnation, which are subsequently used to prompt their 
memory as to where infonnation is likely to have been stored. This might be particularly easy 
to implement as it is already quite common for people to maintain 'work logs'. In otherwords 
the basic mechanisms for implementing some of these ideas to improve retrieval are already in 
existence, and their implementation could be a relatively simple matter, not necessitating the 
purchase of expensive computer equipment and software. 
3.5.2 Possible Design Implications For Other Aspects Of Personal Filing 
Although the principal concerns of the thesis relate to the conditions surrounding ease or 
difficulty of retrieval, the study also raised issues for other aspects of filing system design. 
3.5.2.1 Dynamics 
Dynamism was one of the most striking features of filing systems seen in the interviews. 
Filing systems are certainly not static entities, as much of the literature might lead one to 
believe. Rather, filing systems are changed in response to work demands through 
modifications to structures, and with perpetual ebbs and flows of infonnation from place to 
place according to its relevance to ongoing work, stage in processing cycles and so on. 
Changes in structures in response to retrieval problems have also been noted 
As to why there should be this difference is unsurprising given that most work on infonnation 
management has been experimental. It is only by studying more realistic situations that the 
dynamic complexity of personal filing can become apparent. Interestingly, previous surveys of 
office filing, although giving passing mention to aspects of dynamism such as, 'purging 
infonnation' (Reeks, 1986, p.24), storage by stage of processing (Malone, 1982, p.26) and 
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Figure 3.1 Filing Criteria Seen In The Interviews 
SOURCE 
Author name 
Name of the organisation it's about 
Name of the person it's about 
Name of organisation it's to 
Name of person it's to 
TIMING 
Date 
Wben the information arrived 
Wben the information was created 
Frequency of use 
Urgency 
• ActiyenesS/currentness 
Timeframe (past/current/for the future) 
Wbat bas been done with the infonnation 
Wbat will be done with the information 
Wbether it's completed or not 
Stage in processing cycle 
FUNCTIONAL DIVISIONS OF JOB 
Topic 
Project 
Work activity 
Kind of job it's about 
Wbat the information tells me 
Tells me how to do things 
Helps me to do x, y, z 
OTHER 
Usefulness 
Personal significance 
Subjective value 
Published or not 
Security and confidentiality 
Wbotypedit 
the active-archive distinction (Cole, 1981, p.139), do not, with the exception of Malone's 
discussion of automatic reminding mechanisms (viz Chapter 2.7.1), explore in any depth the 
potential implications of dynamics for design. These stand in contrast to studies reported by 
Lancaster (1978) on the development of an information system at the CIA. Here it was 
recognised from the outset that dynamic aspects of personal filing are an important 
consideration (p.24). What is particularly interesting is that the design philosophy was 
evolutionary, involving from the start, "".continuous and intensive contact with designated 
representatives ".(who) commented on design proposals, experimented with new features as 
, 
they were added to the system, and criticised these in a constructive fashion, leading to 
modifications in the design." (p.43). As a result, just prior to full implementation, the system 
included such features as automatic flagging of high priority incoming mail where priorities are 
determined in tenns of specific users' interests (p.33), and a mechanism whereby incoming 
mail is rendered progressively less readily accessible, because, in the intelligence community, 
information becomes obsolete very rapidly - in the order of hours, or at the most, days, from 
its arrival (p.34). This highlights the value of user involvement in focusing on issues which 
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users, rather than designers, see as important It also points to the value of prototyping in 
helping users to become aware of issues which otherwise may be so obvious or implicit they 
are overlooked. 
In the present work a number of aspects of dynamism were seen to be potentially relevant to 
design. These are similar to those reported by Lancaster in that they suggest the need for 
information structures to support job demands, but differ in that they highlight how different 
job demands might require different support mechanisms. In Lancaster, intelligence analysts 
were heavily dependent on incoming information which became obsolete very quickly, and 
dynamic electronic mail mechanisms reflecting this were seen as important. Here, academic 
researchers' infonnation was useful for much longer periods of time, and over time could be 
viewed from varying perspectives as work progressed or changed. Issues which appeared to 
be important included, for example, being able to change infonnation structures easily to reflect 
the changing demands on it This was graphically illustrated by case 2 where the user was 
effectively trapped in an outrnodedly complex system. Again, as previously discussed, where 
information is stored for long periods of time and its immediate relevance to ongoing work or 
its stage in a processing cycle changes, storage in terms of active-archive distinctions might be 
of import to ease of retrieval. 
There was, furthermore, some indication that certain features of changes in filing systems may 
serve pwposes other than those directly relating to retrieval which might be considered in 
design. One of the occasions when reorganisation was seen to take place was when a piece of 
work had been fInished. Files were collapsed into more general categories, and some 
information was thrown out. One of the interviewees commented that this activity was 
personally satisfying, signifying as it did the completion of a task. If this were shown to be a 
common effect, it might be unwise to remove the process from future designs. For example, 
perhaps such activity contributes to the variety and identity of tasks: features which are believed 
important to work motivation (e.g. Hackman and Oldham, 1976). 
3.4.2.2 Sharing Information 
It was noted in the literature review how some people seem to hoard information (Cole, 1981). 
It was also noted how the process of borrowing and lending information can serve vital and 
wide ranging functions in the workplace (Chapter 2.7.4). The present study suggests that the 
two might be interrelated. 
One of the interviewees had adopted a deliberate policy of keeping as little information as 
possible, because they didn't want to 'clog up' their filing system with anything but the most 
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valuable of documents. When additional information was needed, suitable sources from 
amongst their colleagues were approached. Looking at the data as a whole, there is some 
evidence that this may be an instance of a more general phenomenon. Of those people whose 
filing systems were relatively small (N=5) no mention was made of lending information to 
others. In the remaining seven cases with comparatively large systems, five made explicit 
reference to lending documents. Although these data are based on the investigator's subjective 
judgements of system size, and questioning on the issue was not standardised, they do 
nevertheless suggest that people might fall roughly into one of two categories. There might be 
those who keep their filing systems small and rely on others for much of their information 
needs, and those with larger systems who serve a 'library' function. 
Data from other areas of research point to a similar effect. Faibisoff and Ely (1976, p.278), 
for example, note that when members of the general public need to find out about, ..... matters 
of social services ..... , they often will approach, ..... a person in the neighborhood who is 
considered to be a major source of such information." Similarly, it is a common occurrence in 
offices for an individual to emerge as a 'local expert' who is consulted when people have 
difficulties in using computers (e.g. Eason, 1982). It might be the case that some people see 
themselves as information providers, and providing information to others plays an important 
role in the maintenance of their self-image. Why is it, for example, that people with larger 
filing systems in the present study felt the issue of lending information was sufficiently 
important to mention, whereas those with smaller filing systems did not? Is being a pivotal 
source of information part of their self-concept, or is it merely a by-product of having stored 
more information for some other reason? Or perhaps there is no difference between people at 
all. 
Clearly, these questions cannot be answered from the present data. However, if there were 
marked individual differences in borrowing and lending information which were intrinsically 
bound up with personal identity, this could imply, for example, that information systems 
which obliterate the need to seek information from others might be met with considerable 
resistance. 
3.6 Conclusion 
Accounts of information management have highlighted the dynamic nature of personal filing, 
and how users actively (but not always successfully) strive to achieve reasonable retrieval 
performance from their systems. 
Five types of condition apparently associated with difficulty of retrieval were noted which 
I 
I 
I 
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basically covered a lack of structure or a structure inappropriate to the work to which stored 
information relates. On the basis of interviewees' descriptions of their work it was speculated 
that mismatches between the demands placed on a system and the nature of its structure could 
be deleterious to retrieval. Dimensions of work speculated as important included how users 
perceive its overall structure and whether this is reflected in classifications, the variety of 
reasons why the same information might need to be used and whether that information is 
classified on the dimensions by which it may need to be retrieved, and, at least under 
conditions where information is kept for long periods of time, that storage by active-archive 
criteria might be more beneficial to retrieval than classifications based solely on subject. 
Potential implications for retrieval and other aspects of design were discussed on the 
assumption these data might have a more substantial basis. These included training, novel 
filing-retrieval methods, and job design. 
It was stressed that the methodology employed precludes more than hypothesis, not least 
because issues in personal filing are likely of multivariate nature. The evident complexity of 
the issues both clouds the clarity of effects and wams against belief in simplistic interventions. 
In particular, although positing job-related reasons for retrieval problems, it is entirely possible 
that neither the aspects of work suggested nor work factors per se were in reality important. 
Certaiuly the aspects of work suggested are plausible explanations, but equally individual 
differences could have played a role. Within the confmes of the data collected it is impossible 
to tell. Nevertheless, these data highlight how mechanisms of information management do not 
necessarily have an inherent level of usefulness but that utility could vary according to precise 
circumstances. 
Given these obvious difficulties of interpretation on the central subject matter of the thesis, the 
overall strategy to be adopted in investigating these issues further is clearly crucial. 
3.7 Strategy For Further Work 
The study described in this chapter has highlighted an inherent methodological problem in the 
investigation of the basis of differences in retrieval performance. Namely, in naturalistic 
settings a lack of control over potentially influential variables means that any apparent 
associations to retrieval cannot imply that the variables associated are necessariJ y important. 
For example, if a certain aspect of work appears to be consistently related to retrieval, other 
features of jobs or aspects of individual differences affecting information management strategy, 
file structures and/or retrieval ability could equally serve to explain observed behaviour. If 
systems with different capabilities are used across a sample, this too could be important. 
1....--------------------------------- _________ __ 
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In other words a naturalistic strategy, although it may suggest certain variables as affecting 
retrieval, cannot pin down with more certainty what is going on. Ideally, one would use a 
tightly controlled experimental paradigm to study the issues; holding constant as many 
potentially critical variables as possible whilst observing the effect of variation in another. This 
might be achieved by either laboratory or naturalistic experimentation. Whilst isolation of 
single or a small number of variables could be valuable if certain variables were strongly 
implicated as relevant to ease of retrieval, this is not currently the status of knowledge in the 
area. More exploratory, correlational work is needed before focusing in, most especially as 
studies do not exist which specifically address job and individual difference correlates of 
information management and measure dimensions of suspected relevance consistently. 
Moreover, naturalistic experimentation studying the effects on retrieval of, say, changing 
aspects of the tasks people do, or changing the people who perform those tasks in some way, 
for example, through selection and training, is obviously both an unfair and uureasonable 
method unless one is in a position to believe that experimental changes would improve 
performance. 
An alternative methodology to experimentation might be to allow variables to freely vary and 
simply measure as many aspects as possible, holding variables constant by statistical analysis. 
However, this strategy's measurements would take more time than one could reasonably 
expect office personnel to give, still allow the possibility of alternative explanations based on 
unmeasured variables and would also require impossibly vast numbers of participants to ensure 
sufficient numbers of specific combinations of features to work out the effect of anyone in 
isolation. 
It thus appears that the thesis must be directed towards purely correlational research, and has to 
accept the uncertainty of its findings. As the area of study is relatively new, this is the most 
reasonable way to proceed. Nevertheless, some control over unwanted variables could be 
possible if the study of individual differences were done separately from a study of jo b 
differences. 
This is achievable for an investigation of individual differences if a standard filing-retrieval task 
and context is devised. Holding contextual Job' features constant would permit the making of 
less ambiguous connections between measured dimensions of individual difference and 
behaviour. It is chosen to use a simulated filing-retrieval system to address these issues, but it 
is recognised that, even so, this will limit the potential range of applicability of any fmdings not 
least perhaps to the specific contextual conditions of the study. 
Investigating potentially causative influences on retrieval of job characteristics is similarly 
problematic. Setting up laboratory simulations of different job contexts and, say, pre-selecting 
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subjects on the basis of certain individual characteristics would be technically possible, but 
practically speaking out of the question. The dimensions of tasks mooted as relevant to 
information management have very low empirical standing. The risk is that a simulation might 
address irrelevant issues. Even if existing studies were more substantial, it is not improbable 
that any job influence could require considerable time to take effect For example, if the effects 
of procedurality of work on ease of retrieval were studied, one could not expect a subject to 
become familiar in a short time with a database and the work required before their retrieval was 
tested. Highly simplified 'work' and filing systems could be produced, but of what generality 
would any fmdings have to real work? A viable alternative to risky and time-consuming 
simulations is to simply address relationships between work and retrieval as it naturally occurs 
in offices. Whilst this will unavoidably confound job variables with individual differences and 
form of filing structure, firstly, some control is possible if the capabilities of filing-retrieval 
mechanisms people use are held constant, say by specifying an interest in paper-based 
mechanisms only, and secondly, it should, provided a methodology based on interviews is 
used, permit the further widening of the range of job factors potentially implicated as relevant 
to retrieval. 
In sum, given the current understanding of how situational characteristics of the work a person 
does, and how individual peculiarities of people are associated with information management, 
that is almost nil, it is considered that the most appropriate research strategy for the thesis is to 
study these two issues separately: individual differences by a simulated filing-retrieval task 
under controlled conditions; and job factors by interviews with office personnel about the use 
of their own paper-based filing systems. These options are chosen because they balance 
reasonable use of empirical control against the formulation of hypotheses about other variables 
not addressed in the literature. Concomitantly, however, the individual differences study may 
lack applicability to other contextual settings, and the job study will entail considerable 
interpretational uncertainties. 
- - -- - - - -- - - -----~~~~~~~~~------------
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Chapter Contents 
This chapter examines in more depth possible work-related correlates of information 
management and retrieval originally raised in the literature review (Chapter 2), which together 
with suggestions about this arising from the thesis's exploratory study (Chapter 3) are used to 
form specific hypotheses. 
In Chapter 3 it was decided to study these types of issues by means of fieldwork and the 
present chapter details the methodology which will be adopted. This attempts to minimise 
potential methodological problems highlighted by earlier work and which are discussed, 
although some problems, also discussed, appear inherent to the area. 
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4. JOBS AND INFORMATION MANAGEMENT: INTRODUCTION 
4.1 Introduction 
Studies of personal filing tentatively suggest that the job someone does might influence how 
they store infonnation and how easily they can fmd it later. Existing work has, however, not 
addressed such issues specifically or rigorously. Yet, if substantiated, fundamental 
implications for 'designing out' problems of personal infonnation access would follow: by, for 
example, redesigning jobs or use of physical mechanisms which accommodate to specialised 
task demands. Concomitantly, it would assist the identification of work domains towards 
which future design effort might be most profitably directed. 
An essential first step before such design implications could even be contemplated is to more 
rigorously explore whether associations between characteristics of jobs and retrieval 
perfonnance exist at all. As systematic study of the issue has not been done before, the topic 
and methodological difficulties involved in studying it are to be examined in considerable 
depth, spreading from the present chapter through to Chapter 6. 
This chapter examines in detail previous work which informs of possible associations between 
job characteristics and retrieval perfonnance, and sets out a methodological plan for researching 
the ideas. 
Beginning with a description of prior work and its methodological constraints, a series of 
specific hypotheses are posited. A general method of investigation for the present study is then 
discussed which as far as possible attempts to avoid pitfalls highlighted by previous research in 
this area. 
4.2 Previous Findings 
Research specifically addressing associations between jobs and retrieval perfonnance does not 
exist There are, however, studies of personal filing which provide clues as to the likely 
existence of such associations and the types of variables that might be involved. Fraught with 
interpretational problems, some of this evidence comes from studies which examined both 
characteristics of work and retrieval performance. Other evidence is less direct in the sense that 
predictions are possible only by reference to filing effects they have in common with studies 
from which retrieval perfonnance data are available. 
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4.2.1 Direct Evidence 
The only reasonably direct evidence of relationships between ease of retrieval and the nature of 
work comes from interview surveys of personal filing in offices by Malone (1982) and Chapter 
3 of the present thesis. 
The exploratory study in Chapter 3 generated case examples of retrieval difficulties and their 
attendant conditions. Two job related factors in particnlar were suggested as potentially 
relevant to ease of retrieval. N arnely, it was hypothesised that retrieval will be more difficult: 
the greater the variety of reasons why a document may need to be found; and where 
information is not stored in different places according to its relevance to ongoing work or stage 
in work procedure. These hypotheses are highly conjectural for reasons covering lack of 
standardisation in data collection, small sample sizes, and the existence of other possible 
explanations for the effects seen. Other possible explanations included, respectively, that 
retrieval might be easier where people work alone rather than as part of a group, and stored 
information has recently been reorganised. 
Malone's survey of office ftling suggests some connection between ease of retrieval and the 
extent to which a job is routine or proceduralised, although he does not claim this himself. He 
reports that those having more difficulty in retrieving information had 'messy' fIling systems, 
and those with less difficulty 'neat' systems. All the 'messy' ftlers had non-routine jobs, while 
'neat' ftlers were split between those having routine or non-routine functions. This might 
suggest better retrieval performance in routine jobs, and association with non-routine jobs as 
less certain. An obvious interpretation of these data, which Malone does not explore, is that 
they reflect individual differences in filing strategy. It could be, for example, that types of 
people likely to use certain strategies and to be found in certain types of work are closely 
coupled in routine jobs and loosely coupled in non-routine work. Again, they could be 
demonstrating an interaction between individual differences and the opportunities for personal 
choice provided by different kinds of working environments - non-routine work permitting 
greater discretion and thereby the emergence of individual differences in strategy. Such 
arguments, however, assume that the data on which they are based has some veracity. 
Looking at the study in more detail there are a number of methodological problems which cast 
doubt on the finding. 
Not least amongst these, as Malone himself points out, his sample of ten was extremely small, 
and only two people had jobs dermed as routine. Moreover, the method of measuring the 
routineness of a job was not made explicit. The two he classifies as being in routine jobs were 
a purchasing agent and a secretary. Yet there were others who might reasonably have been 
expected to also have a considerable amount of routine in their work: two other secretaries and 
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an administration manager. As previously argued (Chapter 3.5.1.2), perhaps they were in 
reality doing routine work which was mistakenly classified as the reverse either due to bias in 
data classification procedures, bias in the descriptions interviewees gave of their work, or both. 
Such misclassification could obviously work both ways, and mean that Malone's work had 
nothing useful to say about associations between the routineness of a job and ease of retrieval. 
There is, similarly, some doubt over interpretation of retrieval performance. Two measures 
were taken. The first of these, asked standardly of all respondents, was the question, "How 
often are you unable to fmd something you are looking for in your office? (number of times 
per week or month)". This yeilds measures which defy comparison across people, ignoring as 
it does possible variability from job to job in frequency of actually looking for information. 
The result of this method, to take an extreme example, is that there might be two people with 
apparently identical levels of failure to fmd documents, say five times a month, when in reality 
they may have been in very different situations, one looking for things five times a month and 
the other five hundred. One has difficulty every time they attempt retrieval, the other on only 
1 % of occasions. Comparison across people is rendered meaningless in the absence of 
considerations of relative frequency of retrieving. 
Malone's second measure of retrieval performance involved people retrieving from their 
systems documents specified by work colleagues. How many documents were sought in each 
case is not specified, nor how representative they were of the range of retrieval tasks these 
people might normally do, which raises questions as to the data's value. Such criticisms are, 
however, pedantic, for Malone's study represents simply an initial exploration of the area. 
Posing difficulty for present purposes, the method was used only on a subsample of six 
people: three messy and three neat filers. As with the first measure, messy fIlers encountered 
greater levels of retrieval failure than neat fIlers. Although it is known that the messy fIlers 
were in 'non-routine' jobs, Malone does not make clear what kind of jobs the three neat fIlers 
did. Logically, at the very least, one of them must have been in a job classified as non-routine 
because only two out of the whole sample of ten were stated as being in routine work. At one 
extreme, therefore, comparison of retrieval performance was between messy filers in 
'non-routine' jobs who fared badly, and neat fIlers who fared better, two of whom were in 
'routine' and one in 'non-routine' work. At the other extreme, the neat and messy fIlers might 
all have been in 'non-routine' jobs. Absence of detailed information makes comparison of 
retrieval performance and task characteristics with this measure untenable. 
Thus, although at first sight it would appear that Malone's study suggests a link between ease 
of retrieval and the extent to which a job is routine, closer examination reveals methodological 
problems warning against literal interpretation. Nevertheless, his work raises some interesting 
issues which warrant further attention. 
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To summarise, direct evidence of associations between tasks and ease of retrieval rests on a 
highly uncertain base. Suggestions arising cover that retrieval might be more difficult where:-
- there exist a greater variety of reasons why anyone document may need to be accessed 
- information is not stored in different places according to its relevance to ongoing work or 
stage in work procedure 
- people work as part of a group rather than alone 
and 
- work is less routine/less proceduralised. 
4.2.2 Indirect Evidence 
What the rest of the existing literature potentially has to say about jobs and ease of retrieval 
rests on a foundation of Malone's work, such as it is. The crucial connecting variable is how 
'neat' or 'messy' people's filing systems are. It will be recalled that Malone has suggested that 
where filing is 'neat' retrieval failure is less likely to occur, and more likely where fIling is 
'messy'. As has been seen, however, there is no solid evidence for such a claim. 
Nevertheless, if methodological niceties are ignored, and it is assumed that he reports a real 
effect, interesting hypotheses emerge via connections to other research. In order to make such 
connections, it is essential to examine exactly what Malone means by the notion of 'neat and 
messy filing', and to demonstrate similarities to measures of fIle organisation used by the two 
remaining studies which are to be considered. 
Malone defmes neat and messy filing according to how precisely organised people's offices 
are. Messy filing comprises, "miscellaneous piles of paper--usually stacks of things to do 
arranged in ill-defined groups", and neat filing, "information stored in fIles and precisely 
characterised piles." (p.27). These corresponded to answers to the standard question, "How 
well organised would you say your office is on a scale from 1 to 5 7", with ratings of 3.5 or 
below constituting what was considered messy fIling and 4 or above as neat. It was further 
backed up by counts of the number of piles of information in offices, those considered as neats 
and messies having means of 15 and 22 respectively. Neat and messy fIling might therefore be 
distinguished on the basis of the number of storage piles and the extent to which fIling 
categories contain clearly defined types of information. 
Two studies of personal filing which have something to say about its relationship to the nature 
of jobs use measures which bear some similarity to Malone's definition of neat and messy 
organisations. 
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An experimental study of personal filing by Broadbent and Broadbent (1978) used highly 
specific file organisation measures. Subjects were required to categorise 100 items as they 
wished, from which various indices of 'hierarchisation' were derived. Hierarchical structures 
are described as, " ... completely equivalent to an ordinary filing cabinet sub-divided into 
drawers and into divisions within drawers, if the person chose words in a restricted fashion, 
such that the name of a drawer was only used if the name of the cabinet was also used; if no 
two sub-divisions of a drawer were ever used together; and so on." In contrast, a 
non-hierarchal structure is, " ... an alternative system in which each (item) possesses a set of 
descriptive words, and all possible combinations of these words are allowed ... " (p.344). 
These concepts might be considered roughly consistent with, respectively, Malone's neat and 
messy filing. Of especial interest is the measure 'crossing words', "the proportion of all types 
(categories) produced by an individual, which occur ... such that the type occurs both in the 
presence and in the absence of some other type, which also occurs in the absence of the first 
one considered." (p.349). Crossing words preclude the possibility of devising mutually 
exclusive filing categories, that is, filing using them would be messy. There is some indirect 
suggestion that a tendency to produce crossing words could be associated with people in 
particular occupations. Broadbent reports extreme scores on another of their measures, 
'constraint per token' 1 as apparently linked with what were labeIJed 'person' and 'object' 
oriented jobs, and although they do not explicitly explore how these aspects of jobs related to 
crossing words it is possible that it would be because higher crossing word scores were 
significantly associated with low scores on constraint per token. 
The Broadbents note that those with highest scores on constraint per token were a natural 
scientist, economist and librarian" and those with the lowest scores a remedial teacher, health 
visitor and someone doing an arts degree. From this, they suggest a difference between how 
people in object and person-oriented occupations organise information. In the present 
argument it might therefore be hypothesised that 'messy' filing, and by implication more 
difficult retrieval, would be found amongst those in person-orientedjobs. It must be borne in 
mind, however, that the Broadbents' study was experimental, and therefore might not be 
representative of what actually happens in more general situations in life. For example, the 
objects people were asked to classify in the study were Christmas presents, and they note 
(p.351), " ... one could imagine that some people have habits of organising Christmas presents 
in a hierarchical way, while behaving quite differently with other kinds of material." The 
I Constraint per token is a comparative index of the extent to which anyone category is used independently, 
that is, its presence is not dependent on the presence of other categories as would occur in the lower levels of a 
hierarchical structure. Low scores are equated with less hierarchicalness. The Broadhents define the measure on 
p.349-350. 
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differences in structuring they observed between different people might therefore be an artefact 
of the peculiarities of the experiment in which they were generated. 
Translating this into a clear hypothesis is difficult. The Broadbents' description of the basis of 
the division is as 'person versus object oriented jobs' (p.351) and as being 'interested in people 
rather than technology' (p.353). Their categorisation is not particularly clear cut. For 
example, if it is assumed that those who are interested in people will be found in jobs with high 
interpersonal contact, then to call a librarian 'object-oriented' could be amiss given that, 
certainly counter staff in libraries may spend most of their time dealing with people. Similarly, 
the person doing an arts degree who was classified as 'person-oriented' may have been 
working not with people, but with abstract academic concepts. In the absence of further details 
as to what exactly the jobs quoted entailed, one cannot make an accurate judgement of precisely 
what criteria were used. 
As Broadbent and Broadbent do not clearly define what they mean by person and 
object-oriented jobs, the present study can only adopt an arbitrary definition to formulate a 
hypothesis. The hypothesis is that messier filing, and by implication more difficult retrieval, 
will be more prevalent amongst those in person-oriented jobs, and vice versa for those in 
object-oriented jobs. And the definition of what makes a person or object-oriented job will be 
based on whether the primary subject matter of the work, rather than the way the job is carried 
out, is about people or objects. For example, although personnel and sales managers operate 
significantly through contact with other people, a personnel manager would be classified as in a 
'person-oriented' job because the subject matter of this activity is people, and a sales manager 
classified as 'object-oriented'. 
The second study to be considered is naturalistic in content, but no less uncertain in its 
conclusions. In his interviews on office filing Cole (1981) asked three questions which appear 
related to how clearly defined filing categories are. Data was analysed in terms of two groups, 
15 'computer professionals' (CP's) from a large computer company who worked 
independently on specific projects, and 15 'non-computer professionals' (NCP's) who worked 
in local government. The two groups differed in their answers to the above questions, and 
Cole offers explanations based on job differences from descriptions people gave of their work. 
The first question asked, "Is there overlapping between (filing) categories ?" (p.116), and a 
preponderance from both survey groups replied that there was. He states that such overlapping 
was produced in two ways: categories which are large and fuzzy at the edges; and where 
information that could be equally filed into more than one 'precise' category was filed only 
once. Both were associated with difficult retrieval at times. Does this mean that the two 
survey groups cannot be differentiated? Not necessarily, because the question merely asked as 
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to the presence or absence of overlapping, not its extent. The question of whether extents of 
overlapping differed between the groups remains unanswered. As such, this question will be 
excluded from the present analysis. 
The second question was, "Is there any cross referencing within the system 7" (p.122). Cross 
referencing is, in effect, a way of ftling the same infonnation into multiple categories, and in 
this sense produces or reflects ftling categories which are ill-defined. Most people did not 
cross reference their information, but NCP's were more likely to use it than CP's. Cole 
suggests, "A possible reason for this is that the type of information they (CP's) handled was 
not as intra-related as that generated in a local authority where infonnation can serve a multitude 
of purposes. Also, local authority employees (the NCP's) are encouraged to keep 
comprehensive records to a much greater extent than the computer professionals." (p.l23). 
Although cross referencing, in a formal sense, makes filing categories ill-defined, it can 
represent a highly structured and tightly organised method of ftling. For such reason, this 
question also is excluded from the present analysis. 
The final question enquired what people would do if they had difficulty flling (p.121). The 
overwhelming majority of CP's replied they would 'put documents in a vaguely related file and 
remember their location', and NCP's were almost equally split between this and 'creating a 
new ftle rather than filing inadequately in existing categories'. Both strategies could be 
interpreted as forms of messy filing, the latter in that new categories in such instances contain 
infonnation which could 'nearly but not quite fit' into existing categories. Retrieval was not 
necessarily easy in either case. As ftling difficulty was more common amongst the CP group 
they, by implication, must have had more ill-defined categories, using 'ill-defined' in the sense 
of either of the two strategies. Cole suggests the difference might be because the NCP's 
tended, " ... to have better job definition in terms of information handled." 
Thus, Cole's study provides only one question which adequately differentiates his two groups 
in terms of 'messiness' of filing, which suggests that his 'computer professional' group were 
more prone to having ill-defined filing categories. From this, using Cole's descriptions of job 
characteristics of the two groups throughout his report, it might be hypothesised that ill-defined 
ftling categories are more likely to occur where:-
- working independently rather than as part of a closely coordinated group or network 
- jobs are ill-defined in terms of the information handled (or responsibilities are not 
well-dermed, as people are not in highly structured organisations (p.96» 
- the same information serves fewer pmposes 
- there is less encouragement to keep comprehensive records 
- information dealt with on the job is more unpredictable, not being easily anticipated (p.120) 
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Referring back to Malone's suggestions regarding 'messiness' of filing and the existence of 
retrieval problems, these variables might be hypothesised as likely to be present in situations of 
more difficult retrieval. 
Two points need to be made about Cole's study. His survey did not intend to be a thorough 
investigation of job characteristics and filing, but simply to produce, " ... a general appraisal of 
this sphere." (p.97). Nevertheless, methodologically, the apparent connections between jobs 
and filing are highly uncertain. Analysing data by groups ignores the likely heterogeneity of 
job characteristics within anyone group, especially given that, "A representative cross section 
of occupations was surveyed in each group."(p.95). Looking in detail at the job descriptions 
on which he based his suggestions, it becomes clear that taking connections between jobs and 
groups literally raises possible inconsistencies. For example, it is stated that CP's tended to 
work independently on specific projects (p.96), but the subsample includes managers whose 
work one might expect to be quite different. Studies of what managers do indicate that they 
commonly jump between different activities in rapid succession (e.g. Stewart, 1968), and face 
to face communication occupies most of their time (e.g. McCall, 1978). 
Again on a methodological note, Cole's study highlights the great care research needs to take 
over using the concept of 'ill-defmed' categories. His work points to the existence of at least 
three types:-
1. putting vaguely related infonnation together 
2. precise fIling of ambiguous infonnation 
3. multiple filing 
Different types of 'ill-defmedness' could easily be confused. To operationally defme 
'messiness' in tenns of global assessments of category overlap, for example, might imply the, 
logically correct, inclusion of cross referencing, which can be highly structured, formal and 
logical. Why it is essential that research explicitly differentiate types of 'ill-definedness' is 
because they could well have different effects and origins. That this might be the case is 
evidenced by the fact that, if it were treated as a unitary concept, reverse predictions would be 
possible from Cole's results. His cross referencing question (the second above) would 
suggest the CP group as having better-defmed fIling categories, and his filing difficulty 
question (the third above) indicates the converse. Aside from possible differences in retrieval 
effects, to the extent that Cole's subsamples were in different kinds of work, or, come to that, 
were different kinds of people, separate aetiologies are implied for these two types of file 
organisation. On the anticipation of differential origins and effects, research therefore needs to 
exercise care in defining and measuring the extent to which categorisation is ill defined. 
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4.2.3 Discussion 
Close examination of previous work on personal filing has suggested the following job 
characteristics as potentially associated with retrieval performance (Figure 4.1). 
These ideas, as has been seen, are based on supposition, inference, and imprecise 
methodologies. It is therefore hardly swprising to fmd that they produce opposing predictions 
- in variables 1 and 7, and 3 and 5 in Figure 4.1. 
It will also be noted that many of the variables in the table are rather vague. For example, 
variable 6 - 'how well-defmed a job is in terms of the information handled' - appears as though 
it might conceptually subsume: the variety of reasons why documents are used (I and 7), and 
the predictability of information dealt with (9). The same could have been true of any variable 
if more data were available. For example, what does it mean to say a job is person or 
object-oriented, or that there is encouragement to keep comprehensive records? 
Figure 4.1 Possible Job Correlates Of Poor Retrieval 
Chapter 3 
1. There exist a greater variety of reasons why anyone document may need to be accessed 
2. Information is not stored in different places according to its relevance to ongoing work or stage in work 
procedure 
3. People work as part of a group rather than alone 
Ma!one. 1982 
4. Work is less routinelless proceduralised 
Cole 1981 
5. Working independently rather than as part of a closely coordinated group or network 
6. Jobs are iII·defined in terms of the information handled 
7. The same information serves fewer purposes 
8. There is less encouragement to keep comprehensive records 
9. Information dealt with on the job is more unpredictable, not being easily anticipated 
Broa<Ibent and Broa<Ibent 1978 
10. Jobs are person-oriented rather than object-oriented 
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Vagueness of definition is a problem not unique to this particular area, but represents a central 
methodological issue in applied psychological research. If, as Argyris (1976) says, one is 
interested in changing states in the world, it is necessary to understand variables in terms which 
imply how a state of affairs might be changed. It is no good knowing, for example, that good 
work supervisors are simply 'friendly and easily approachable' as this does not tell poor 
supervisors how they could change. Looking closely at the variable, Argyris shows how it 
may imply different types of behaviour in different settings: in one study a friendly and easily 
approachable supervisor, "left the men alone and rarely pressured them", and in another, "took 
the initiative to discuss 'difficult issues' with the men" (p.161). 
The same point equally applies to research on job characteristics and filing. In its present state 
of vague definition, aside from methodological considerations, it says little of practical use. 
Concomitantly, if the present study were simply to take and examine variables as given in 
previous work, this too would leave ensuing hypothesis pretty much in the dark. Precision 
and specificity are required for practical purposes, but as yet such goals are largely 
unobtainable. For some variables, for example the 'variety of reasons why anyone document 
may need to be accessed', a reasonable degree of defmitional precision is possible, but for 
other variables it is not. However, even where reasonable precision is possible it is evident 
that there may be myriads of underlying levels of detail. The present work cannot hope to sort 
out what all these variables mean. The level of analysis possible at such an early stage in the 
study of a novel area is necessarily relatively imprecise and global. More detailed analyses of 
meaning shall therefore be left for future work. What can be done here, which would comprise 
a useful contribution to later research, is to be watchful of likely factors subsuming variables at 
deeper levels of explanation. 
On the same general note, although variables thus far discussed have been classified as relating 
to jobs, it is clear that to pigeonhole variables in such a way is futile. Fully understood, 
variables may have quite different origins. For example, the variable 'works independently or 
as part of a team' superficially relates to jobs, but it could equally be an individual difference 
given that certain types of people may naturally gravitate toward lone or gregarious 
environments. Again, is proceduralised work proceduralised because that's the way a job is, 
or because a person has made it that way? One cannot be dogmatic as to what 'class' a 
particular variable belongs to, nor does the present study have resources to attempt detailed 
disentanglement of such issues. What can be done, however, is to conduct the work fully 
aware of how variables may be interpreted in different ways, and on this basis to suggest 
hypotheses that could be taken up by later research. 
In analysing previous work in this area, mention has repeatedly been made of its 
methodological uncertainties. Given that little confidence can be placed in these ideas, even as 
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hypotheses, the question arises as to whether the present study should widen up the area by 
looking at other job characteristics. Much work has been done on the kinds of dimensions on 
which jobs differ, and inventories developed for their measurement, for example, the Position 
Analysis Questionnaire (McCormick et al, 1972), the Job Components Inventory (Banks, 
1984; Banks and Miller, 1984), and Functional Job Analysis (Fine and Wiley, 1971). 
However, blindly testing any such dimensions for association to retrieval performance could 
prove a fruitless exercise. There are, nevertheless, two aspects of jobs which appear obvious 
potential candidates, that will be included in the present study. 
The time a person has spent in their job might make for easier retrieval situpl y because there 
has been greater opportunity to learn what the nature of demands for information are and to 
develop effective ways of coping. If substantiated, this might imply intervention strategies 
whereby people starting a job, or not well-established in one, are given special advice or 
training in information tuanagement 
Again, the greater availability of time to spend on filing might carry benefits when it comes to 
retrieval. Here, if substantiated, a future implication might be to encourage recognition of 
personal information management as an important and beneficial part of work, rather than its 
common view as something to be avoided if possible (e.g. Cole, 1981, p.105). To be really 
effective, however, such intervention would most likely go hand in hand with specific, directed 
programs of education. Interestingly, this variable is yet another example of how vague this 
area of research presently is. 'Availability of time for filing' could be a function of a job 
having sufficient 'spare' time, and/or an individual difference in willingness to schedule time to 
sort iuformation out. It could also conceivably be a function of one of the variables identified 
in previous work - the extent of encouragement to keep comprehensive records (8). There may 
be many other possibilities. Rather than attempt to anticipate these, the general variable will be 
addressed by two global questions tapping apparently different aspects of the issue: whether 
there is enough time available for filing, and how vital it is to be able to find information 
quickly - assuming this to give an idea about the pressures someone experiences to actually flle 
things. Again, as with the other vague variables, follow-up questioning shall intend to tap 
what various aspects of issues are. 
There is also good reason to expand the range of variables the study shall look at. Testing 
simply for relationships between the job that someone does (however that may be interpreted) 
and ease of retrieval, would leave research in this area with a very incomplete idea of what is 
actually happening in real situations. It would leave unanswered, questions of value to 
identifying both the conditions in which problems occur and how they might be ameliorated. It 
is all very well to know, for example, that people whose work is proceduralised have less 
difficulty finding things, which might imply, on its own, little need for intervention. 
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However, if it were also known that these same people, despite easier retrieval, found filing a 
headache, the design picture would look quite different. Inclusion of non-Job' variables to 
systematically build up a wider picture of conditions surrounding retrieval perfonnance could 
thus be of great value to future work, providing clearer indications of the situations people face 
and therefore the kinds of intervention strategies that might be most appropriate. 
Within such an approach, it is therefore useful to know something about the characteristics of 
people's filing systems. Factors which might be expected to influence ease of retrieval include: 
how well-defined filing categories are, expecting, from Malone's work, 'messy' filing to be 
associated with poor retrieval; and the size of a system, with larger systems perhaps presenting 
more retrieval difficulty. 
There are also considerations of, for example, how carefully people file their information. 
Cognitive psychology suggests 'deep' or 'elaborate' processing of stimuli leads to better recall 
(Craik and Lockhart, 1972; Craik and Tulving, 1975), so here one might expect less careful 
filing to produce worse retrieval: an idea in essence already mooted by Gardiner (1987, p.137). 
Similarly, how easily people categorise documents, hypothesising that where categorisation is 
difficult so would be retrieval. This is certainly what existing work indicates. Cole (p.121) 
notes that those who report more difficulty in classifying infonnation tend to be 'messy' filers, 
and using Malone's data, these are the very people who one might expect to experience greater 
problems in looking for infonnation. 
Undoubtedly, there may be many other variables one might include in a study such as this. 
However, it is felt appropriate to limit the study to a subset including aspects of jobs suggested 
by previous work as potentially relevant to ease of retrieval, other obvious Job' variables, and, 
in recognition of the design need for a more comprehensive picture, facets of filing structures 
and processes. 
From these ideas a number of hypotheses can be stated which the present work shall 
investigate. The analysis, however, should not be just in terms of testing simple isolated 
predictions, but should aim to look at patterns of effects relating to retrieval perfonnance. 
Testing isolated predictions would be to ignore the likely complex interactions in this sphere. 
For example, it might be that persons relatively new to a job are worse retrievers only if work 
is not, a priori, well-defmed. Such data is useful to design and would be obscured by 
simplistic analysis. It is therefore hypothesised that retrieval will be more difficult under the 
conditions listed below. The conditions themselves mayor may not be interrelated. 
From previous work, retrieval is hypotheSised to be more difficult in job situations where:-
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1. Infonnation is not stored in different places according to its relevance to ongoing work or 
stage in work procedure 
2. Work is less routine/less procedural 
3. There is less pressure to spend time on filing 
4. Information dealt with on the job is more unpredictable, not being easily anticipated 
5. Jobs are person-oriented rather than object-oriented 
and non-directionally hypothesised as associated with:-
6. The number of reasons why anyone document may need to be used 
7. Whether people work on their own or in close coordination with others 
Other variables hypothesised as co-occuring with more difficult retrieval are where:-
8. People are new to a job 
9. Less time is (made) available for filing 
10. Filing categories are ill-defined (in the senses of 'putting vaguely related information 
together' and the 'precise flling of ambiguous information', as opposed to well-defined 
structures which are taken to include cross-referencing) 
11. Filing systems are larger 
12. Less care is taken over fIling 
13. Filing is more difficult 
The remainder of the chapter addresses how these ideas might be translated into a suitable 
methodology for more rigorous study. 
4.3 Methodological Considerations 
4.3.1 Basic Method 
In conducting this type of work, it is obvious that a method other than involving studying such 
variables in situ, such as 'laboratory' work, is not feasible. As an upshot of this, the study 
shall necessarily lack control over aspects of individual differences and filing systems that 
would be afforded in a more controlled environment Given that the study has to be conducted 
by fieldwork, job factors studied will unavoidably be confounded with other variables. 
Nevertheless, some control is possible in that, whilst one cannot hold detailed characteristics of 
filing systems used constant, one can hold constant their basic organisational possibilities by 
--------------------------------------------------------------------
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restricting study to the most widely used mechanism, namely paper-based filing. Indeed, 
over-control of such variables is undesirable for they may form pan of a complex network of 
job-related effects, which, as has been seen, could provide essential data for future design. 
Confounding with individual differences is less easily resolved, and the present study, 
representing the first systematic pass through the area, shall not attempt it in any detailed sense. 
One way it could have been addressed is by adding some measure of individual differences to 
the list of variables studied, say by using standardised measures of personality, cognitive style 
and so on. Aside from the unacceptable amount of time each participant may then have had to 
spend in providing data, it would serve only to add more complexity to an already complex 
topic. Instead, what can realistically be done is to ask people whether they consider themselves 
to be generally organised, or disorganised and forgetful in other areas of their lives. If people 
who were generally organised were also organised at work, and vice versa for 'disorganised' 
people, this would suggest the operation of individual differences rather than the demands of a 
job. Obviously, the procedure requires assumptions about what is to be construed as 
'organised' behaviour. It also requires that the types of information management behaviour 
analysed are those where a reasonable degree of individual latitude is potentially permitted; 
aspects transparently demanded by a job would have to be excluded. For example, to count the 
number of piles of information lying around an office would be useless if comparing across 
organisations where some require work surfaces to be cleated at the end of each day. It is 
therefore hypothesised that, if individual differences are likely to play a major role in 
information management at work, being generally organised in other areas of life will be 
associated with: having a 'neat' filing system, and experiencing easier retrieval. If this were 
found it would not, however, preclude the possibility that job factors are more important in 
such effects because 'naturally' organised or disorganised people may choose different types of 
work. A generally organised person might display disorganisation in certain environments. 
This could, of course, be suggested by this analysis. A second source of evidence could use 
people, and their assumedly enduring chatacteristics, as their own control. People can be 
asked to give retrospective accounts of job changes and whether these were accompanied by 
changes in information management habits or effects and vice versa. The reasoning here is that 
if both coincide, there is some evidence in support of job influences on filing; if they do not, 
stable information management would suggest the influence of stable individual differences or 
insignificant job changes, and changing patterns of information management in the absence of 
job changes the influence of an unidentified source. Complicating the idea is the notion of 
occupational socialisation; that the type of work someone does changes them in some way (e.g. 
Frese, 1982). Whilst this may be true, one might reasonably assume that such effects take 
some time to occur, and it is, therefore, the changeover points in work done and personal filing 
which ate of critical interest 
In discussing previous work in this atea a number of methodological problems were 
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highlighted, of which the present work needs to be mindful. These and other considerations, 
as already pointed out, mean that the hypotheses to be tested here rest on an uncertain 
foundation. The variables they address might, in fact, be quite irrelevant to personal filing. As 
such, there is an opportunity for the present study to widen up the field and allow the 
generation of novel hypotheses. For this reason it is considered appropriate to use 
interviewing rather than questionnaires as a method of data collection, because it would permit 
probing of interesting and unexpected issues as they occur. For the same reason, interviewees 
are to be asked to provide job descriptions. 
Measuring the variables of interest one would ideally prefer objective methods. However, 
there are considerable problems in defining the variables objectively, not least because in their 
current form they are mostly rather vague. For example, the 'variety of demands' placed on 
documents might be assessed by selecting a sample of an interviewee's documents for which 
counts ate made of recalled uses. However, how can one assure the document sample is 
representative; what is to count as a single use; and so on ? Although reasonable, but 
essentially atbitrary, decisions could be made as to how variables are operationally defmed, 
there is no guarentee of accurately reflecting what someone actually does. An alternative 
method, involving interviewees' subjective judgements of variables similarly carries little 
guarentee of accuracy, but is adopted on the grounds that more 'objective' measures would 
take considerably more time, which, given that the study is by fieldwork, is at a premium. It 
would, moreover, permit opportunity to explore what variables mean at a more detailed level. 
In the interviews most variables are to be addressed by a single question, but for three variables 
more than one question is used, to capture their different aspects. Questions on the 'availability 
of time for filing' have already been discussed. Secondly, it has been seen how 'ill-defined' 
filing can be described in several ways, and as has been suggested, these may have different 
associations to ease of retrieval. It is hypothesised that ill-defined filing in the senses of 
'putting vaguely related information together' and 'precise filing of ambiguous information' 
will positively correlate with poor retrieval. This is based on Malone's data and the patterns of 
results seen in Cole's work. There is, however, at least one other aspect of 'i11-defmedness' 
which is suggested to be not associated with such effects - multiple fIling in the form of cross 
referencing. It would be somewhat presumptive of Malone's work to assume that he excluded 
this aspect from his study, and that it too were also associated with poor retrieval. As such, 
separate measures are devised for both appatent definitions of the variable. 
Finally, and most importantly, what is to be meant by the dependant variable retrieval 
performance needs to be defined. Malone defined it in terms of frequency of failure to fmd 
documents, which, it has been pointed out, fails to take account of differences in relative 
frequencies of retrieving, making comparison across people meaningless. Here, two measures 
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are to be used. The first asks about relative frequencies of difficulty in finding infonnation. 
The measure is intended to reflect subjective experience of retrieval perfonnance, which might 
not map directly onto overt behavioural effects. Malone's measure, athough grounded in 
objective effects, ignores the fact that people, though eventually fmding infonnation, could take 
an excessively long time and/or experience the process as difficult. It is precisely such people 
that may require the assistance of future design. The second measure asks how familiar people 
are with exactly what infonnation is where in their filing systems. Familiarity is defined as the 
extent to which people are able to precisely locate specific documents with little effort. This is 
reflective of the infonnation science concept retrieval precision, the fIrSt measure being a 
combination of precision, recall and subjective experience. 
Some questions will be asked by presenting interviewees with cards showing each question 
with responses available couched in terms of a bipolar scale. This method was adopted for 
questions requiring specific responses where the dimension on which the question was to be 
answered might not have been obvious or adhered to if presented just verbally, and was 
intended to both more adequately convey meaning and help people keep to the point. The 
direction of scale poles was deliberately randomised to counteract response set, and follow-up 
questions required the more detailed explanation of responses. Analysis is to be based not on 
scale responses but the explanations people provide, for the same scale point might not mean 
the same thing to different people. Although it would be possible to improve equivalence by, 
for example, anchoring anyone question's scale positions to specific jobs, this would require 
extensive prior testing, and, moreover, if this were known there would be little point in 
carrying out the present research! One problem with the approach is that people's descriptions 
of their jobs and information management could be, quite conceivably, merely justifications for 
a chosen position on a scale. Making it clear that changes to answers are perfectly permissible 
should help counteract this drawback. Another, more general, problem is that an analysis 
based on people's descriptions and explanations introduces considerable subjectivity into the 
study. Possible bias can be reduced by tape recording interviews and might be quantified 
through interrater reliabilty scores. Ptocedures for data coding are left until after the data have 
been gathered and ranges of response may be assessed. The precise wording and order of all 
questions was piloted on a sample of two - one researcher and one manager - with the finalised 
schedule shown in Appendix A. 
A fmal consideration is that, if the results of the study are to be regarded as having practical 
value, it is essential that issues of the reliability of responses and their validity are addressed. 
Unstable measures which have little basis in objective reality would not provide a suitable 
framework for the generation of hypotheses for helping solve the very practical problems of 
personal filing. 
- - -- -------------------------
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Whilst this is true, there are considerable difficulties involved in both. 
As already hinted, examining concurrent validity of the measures would require an essentially 
arbitrary definition of what, objectively speaking, the measures are supposed to be measuring, 
because they would entail potential sampling error. Other methods aimed at more precise 
measurement, although technically possible, would incur other difficulties. For example, if all 
a person's information were stored and used on computer, automatic monitoring devices could 
be set up to measure variables objectively. However, it is uureasonable to expect information 
storage and use to naturally and solely take this form. 
An alternative method of assessing validity could involve testing hypotheses generated from the 
correlational data of this study. Hypotheses tested out first, if possible, in controlled 
laboratory conditions and which appear to indicate causal influences of certain variables could 
be tested out experimentally in the field. If interventions based on interview data by methods 
such as used here produced predicted benefits, then simultaneously both the effects predicted 
and the methods used to measure the variables involved would gain credence and evidence of 
validity. 
The reliability (stability) of obtained data is similarly problematic. A method of measurement 
which produces unstable data under similar conditions would provide only a shifting platform 
from which to understand phenomena and make design hypotheses. An attempt at assessing 
retest reliability will be made. Discussed in the next chapter, the attempt acts as a useful vehicle 
for raising a host of methodological issues pertinent to research in this area. 
4.3.2 Sample Population 
Given the intention to study relationships between different variables, the sample needs to be 
chosen such that a reasonable range of values on these variables are likely to be represented. 
The principal concern is with job-related factors, and on this basis it seems not unreasonable to 
select people in research and managerial posts. 
Clearly, one cannot generalise about these two classes of jobs because exactly what either 
entails is likely highly dependent on specific circumstance. Nevertheless, for post-PhD 
researchers in universities the following seem probable: relatively ill-defmed work, involving 
lengthy concentration on a single topic, which is conducted to a considerable extent by working 
on their own. Some universities have specialised research groups where such patterns may not 
apply, and so shall be avoided. 
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The literature on managerial work presents a somewhat contrasting picture. Mintzberg (1980) 
notes that managers' activities are typically brief, fragmented and highly diversified, they prefer 
action to reflection, and have little freedom to decide how they use their time. Further, as 
Bagchus and van Dooren (1984) say, "Coordination (of, for example, different departments' 
activities) is one of the most important tasks of management." (p.858). There are, however, 
likely to be relevant variations according to level of managerial seniority. Given that 
coordination and control usually come from those in more senior posts, one might expect lower 
level managers to have more clearly-defined work - for some decisions made and goals set are 
'handed down' from others. As Bagchus and van Dooren (op cit) discuss, this is likely to 
occur to a greater extent in large organisations which, by necessity, have a highly differentiated 
division of labour, and most particularly where organizational structures are hierarchical, 
although selection here on such a detailed basis is not really feasible. As such, the present 
study shall target middle and lower levels of management in large companies. 
The choice of sample groups is not intended to be a definitive 'matching' along the job 
variables of interest, but rather to increase the chances of different levels of these variables 
emerging from the study. Accordingly, as stated before, analysis shall not be in terms of these 
two groups, but in terms of specific responses to interview questions. 
4.3.3 Sample Selection 
The sample shall neccessariIy comprise of volunteers. It is well-documented that such people 
are likely to differ in important ways from the hidden remainder, so biasing results (e.g. 
Rosenthal, 1965). For instance, volunteers tend to have higher needs for social approval (e.g. 
Marlow and Crowne, 1961), and might therefore be more likely to comply with implicit and 
unspoken demands of an investigation. Resources to help overcome such bias, by, say, 
employing interviewers unaware of the hypotheses being tested, are unavailable. 
Nevertheless, effort can be made to reduce the effects of volunteer bias. Rosnow and 
Rosenthal's (1976) list of recommendations includes the following, which shall be applied in 
the present work:-
- make the appeal for volunteers as interesting as possible, keeping in mind the nature of the 
target population 
- make the appeal as nonthreatening as possible, so that potential recruits will not be put off 
by unwarranted fears of unfavourable evaluation 
- state the theoretical and practical importance of the research for which volunteering is 
requested 
- state in what way the target population is particularly relevant to the research being 
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conducted and the responsibility of individuals to participate in research that has the potential 
for benefitting others 
- communicate the fact that volunteering is not an unusual behavior, but is usually the nonn. 
4.4 Conclusion 
Close examination of previous work on personal filing suggests a number of hypotheses as to 
the types of job conditions which might be associated with retrieval perfonnance. It also 
reveals methodological problems which warn against literal interpretation of their data. Some 
of these difficulties are avoidable, and the approach adopted here attempts to do so. There are, 
however, inherent and unavoidable methodological problems in conducting work in this area, 
and the present study's choice of in-situ structured interviewing is no exception. Perhaps of 
greatest import is potential confounding between Job' variables and individual differences, and 
effort is made to identify, in a global sense, whether there is a main effect of either variable. 
It is decided the study will not be limited to testing the highly dubious effects of previous 
research, but is designed to permit the generation of novel hypotheses. Further, in recognition 
of the fact that, in order to make sensible design progress, data on other aspects such as filing 
structures and how fIling is done are important, these too are included. 
Analysis of data shall not simplistically test isolated hypotheses, but look for patterns of. 
conditions surrounding retrieval performance. It is clear that there are likely to be some quite 
complex interactions amongst variables, and the analysis shall reflect this. It is also clear that 
variables ostensibly relating to job factors cannot be dogmatically defmed as such. They are 
open to multiple interpretations of which the work needs to be aware. 
Finally, whilst recognising the importance of validity and reliability issues in fully 
understanding the data gathered, it is chosen to only examine the latter. Retest reliability will 
be considered in depth in the chapter which follows as a way of highlighting some of the 
methodological problems in this area of research. 
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Chapter Contents 
This chapter examines the issue of the reliability, specifically stability over time, of self-report 
measures of information management variables identified by the previous chapter as of 
potential import to ease of retrieval. 
Using questionnaires, its results raise questions about the veracity of previous studies using 
similar methods. Suggestions for the use and development of appropriate measurement 
instruments in the area are made. 
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5. RELIABILITY OF MEASURES OF JOB AND INFORMATION MANAGEMENT 
CHARAcrnRISTICS 
5.1 Introduction 
If one is interested in understanding phenomena in the world, it is essential to know whethet 
phenomena as measured are stable. Data gathered by inhetently unstable measuring 
instruments would not provide a sound basis fOt explanation and hypothesis (quite apart from 
questions of validity). This issue is especially pertinent in that it is more likely to need 
explicitly addtessing whete, in order to measure, an investigator is forced to depend on what 
people say about whatever variables are under scrutiny. This is precisely the situation with 
which the jobs-filing study (Chaptet 4) is faced. It wishes to measure aspects of work and 
filing which exist 'out there', but has chosen to eschew technically more 'objective' methods 
on the grounds that they would necessarily incur sampling error and would still require reliance 
to be placed on participants' judgements. 
There is another sense in which measurement stability is important, which relates more 
specifically to where measurement is used as a basis for making practical decisions about e.g. 
what method of therapy is most suitable, what fonn of training would be useful etc .. Even if it 
were known that what a measure was measuring was valid (measuring what it intended to), 
measures which on repeated application during, say, retest reliability assessment yielded 
widely divetgent results would pose a problem for the practitionet. Such measures used on a 
one-off basis could not be used for planning suitable courses of action. Of course, if measures 
of low retest reliability were applied repeatedly, this could be used as a basis fOt action because 
one would know that the situation were unstable. 
Examining the stability of people's responses on the types of topics to be tackled by the 
jobs-filing study is therefore important on two counts, and this chaptet is intended to address 
these. 
The chaptet describes an evaluation of the retest reliability of measures used in the job-filing 
study when posed in questionnaire fonn over the period of a week. Stability coefficients 
ranged between .74 and .52. Low by psychometric standards, possible interpretations are 
explOted which raise issues both for measurement in this area of research including previous 
studies of personal filing and for subjective testing more generally. 
J 
Chapter 5 Reliability 
5.2 Methodological Considerations 
5.2.1 Basic Method 
Reliability assessment requires that something is measured twice, using similar measures, 
people, and conditions. The concept rests on a comparison of these two sets of measures to 
see to what extent variability in them can be attributed to the same source ('true' variance) or 
not ('error' variance) (e.g. Anastasi, 1976, p.l03). The higher the 'true' in relation to 'error' 
variance, the more reliable measurement is said to be. Exactly what is regarded as true or error 
variance depends on what form of reliability one is interested in and statistical methods used to 
estimate it 
Retest reliability informs of the stability of measurement over a period of time, and is of interest 
here. High retest reliability shows that whatever is being measured, individuals maintain 
similar rank positions over a specified time period. In this method, anything which acts to 
change individuals' relative positions over the two administrations contributes to 'error' 
variance. 
To summarise, in devising a method for assessing retest reliability it is therefore important to 
assure a similarity of samples, methods and conditions of measurement over the two 
administrations, and that possible unwanted sources of error variance are considered. Further, 
given that it is the intention to assess the retest reliability of the job-filing interviews, it is 
essential to make sure that methods in the two studies are demonstrably similar. 
5.2.2 Method Of Measurement 
Ideally evaluation of retest reliability should involve exactly the same method of data collection 
as in the main study, viz the interview schedule, on two occasions. The procedure in the main 
interviews requires people to give detailed descriptions of their job and information 
management (see Appendix A). The effort and time this involves poses two problems for the 
assessment of measurement stability. 
Firstly, it would be uurealistic to expect people to cooperate on such a scale. Furthermore, 
those who might be willing to do so could be highly unrepresentative of the sample population 
of interest, and hence yield equally unrepresentative estimates of reliability. Secondly, because 
the procedure is effortful, on a subsequent testing occasion people are more likely to remember 
what they previously said (e.g. Craik and Tulving, 1975). Stability coefficients could thereby 
be spurious! y inflated. 
Chapter 5 Reliability 
In view of this, a method of assessing retest reliability needs to be devised whereby the time 
and effort required of participants is reduced and contamination by previous answers is less 
likely. Two ways this might be achieved are through making retest intervals longer, and by 
using easy to fill-in questionnaires. 
5.2.2.1 Retest Interyal 
One way of reducing the chances that stability measures are contaminated by memory for 
earlier testing is to increase the retest interval. There are, however, other considerations which 
must be taken into account in this choice. 
It is known from the study in Chapter 3 that ftling is dynamic. Long-term measurement 
stability is not therefore expected. Retest intervals cannot be too long, for the concept of 
reliability rests on the assumption of testing under similar conditions. If relevant conditions on 
different occasions of testing are changed, reliability coefficients will be spuriously reduced. 
However, although it is known that ftling practices and effects change over time, the timescales 
involved to markedly alter the essentially global judgements required by the measures being 
assessed could only be guessed. Certainly, if the sample included people who had been in 
their job only a short while one would expect changes to occur at a rapid rate as they became 
familiarised with work demands. 
There are thus, considerations of memory and similarity of testing conditions which suggest, 
respectively,longer and shorterretest intervals. Balancing these is a common issue in retest 
reliability studies, and the precise solution is likely to be a function of the specific content being 
dealt with. The closest point of contact with previous work to the present content matter are 
studies of job characteristics. In a discussion of job analysis techniques, McCormick (1976, 
p.669) recommends that these opposing demands be balanced by retest intervals of one or two 
weeks. Following this advice, the interval here is chosen as one week. 
5.2.2.2 Use Of Questionnaires 
A second way of reducing contamination between test and retest measures is by making the 
procedure itself less effortful for participants. This should also help to increase levels of 
cooperation and make the sample more representative of that in the main interviews. As such, 
the interview schedule will be converted into a questionnaire format which is easy to fill in. 
What is particularly effortful about the interview is that it requires people to give detailed 
Chapter 5 Reliability 
explanations. For some of the variables, questions are initially posed in the form of a rating 
scale. Using these rating scales without subsequent explanations could make the procedure 
much easier and quicker for people. Other questions in the interview ask only for explanations; 
rating scales are not used. Transforming these questions into rating scales will not be done. 
Most of them were inherently unstructured in order to generate ideas, and the remaining two -
whether people largely work on their own or as part of a team, and system size - might not 
make sense if transferred to a numbered scale. For example, the numbers might be construed 
as pertaining to literal numbers of people worked with and number of filing cabinets or a 
judgement relative to others one knows. Thus, rating scales for these items could introduce an 
obvious source of unwanted error variance into the results. As such, only interview items 
which have rating scales will be included in the questionnaire, and they will be presented only 
in rating scale form. 
Using rating scales does, however, introduce a number of other considerations into the design 
of the study. Not least amongst these is that in order to say anything meaningful about the 
retest reliability of the main interview, it will be necessary to examine whether it and the 
questionnaire are measuring similar features. To the extent that they do not, the present study 
cannot claim to be assessing the retest reliability of the interviews. Assessing alternate fonns 
reliability raises two major sets of issues. 
Firstly, it is important to ensure that the manner in which the two measures are used in the 
assessment of alternate forms reliability is directly equivalent to how they are used in the retest 
reliability and job-filing studies. 
The very fact that altemate forms reliability involves a procedure where alternate fonns are 
administered to the same people means that absolute similarity to how either method is 
currently used elsewhere cannot be upheld. Increasing the interval between administrations 
would serve to reduce potential crossover effects, particularly perhaps if the questionnaire were 
given first. Increasing the interval, however, could mean that even if the measures were 
measuring the same features, these features are given the opportunity to change, thereby 
obscuring real equivalence. The two would always be confounded. Moving the two alternate 
fonn administrations closer together in time would require changes to how one or other of the 
instruments are used elsewhere. The easiest way of doing this would be to keep the reliability 
assessment as it is, just using questionnaires, and to preface the main interviews with the 
reliability questionnaire. Data from the job-filing study would then comprise the assessment of 
alternate forms reliability. To the extent that the alternate forms are equivalent, the retest 
reliabilities generated by the present study would provide estimates of the retest reliability not 
of the interview schedule but of the interview schedule when prefaced by the questionnaire. 
__ J 
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Secondly, it is important to check whether the alternate measuring instruments are comparable 
to each other in tenns of, for example, the fonn and content of items, instructions used and 
examples given (e.g. Anastasi, 1976, p.114). There are two obvious respects in which the 
questionnaire and interview may differ. 
One pertinent aspect of comparability is the order in which questions are put. This is relevant 
because any answer is likely to be influenced by those preceding it (e.g. Oppenheim, 1966, 
p.38). The interview questions are fixed in an order which is logically structured. Ideally, 
questionnaire items would be arranged in the same order, leading subjects logically from one 
idea to the next. This cannot be done, however, because the questionnaire uses rating scales. 
One of the peculiarities of rating scales is that items which are closer together tend to 
intercorrelate higher than those placed further apart (Oui/ford, 1954, p.280). Such 'proximity 
errors' are irrelevant to retest reliability, but would introduce systematic bias into the equivalent 
fonns reliability between the questionnaire and interview. For this reason it is considered 
appropriate to randomise the order of items in the questionnaire. As a consequence, altemate 
forms reliability will diverge from what it would have been if closer comparability had been 
possible, probably in the direction of reduced equivalence, but at least it will not be subject to 
systematic bias. The effect on retest reliability will be to produce a general index independent 
of the specific order in which questions are asked. 
A second aspect of comparability relates to the likely randomness of measurement with the two 
instruments. Classic psychometric theory states that anyone obtained measure is made up of 
'true' score and 'error' score components (Spearman, 1904). It is assumed that errors are 
randomly distributed about the true score, and therefore that the mean of multiple measures of 
the same thing will yield a composite score closer to the true score. In tenns of reliability the 
implication, assuming that the true score is stable, is that if something is measured only once, 
retest reliability will probably be very low, but be much higher if something is measured many 
times. Here, the retest reliability questionnaire comprises only one question per variable. The 
interview, because it requires descriptions and explanations is, in effect, asking many 
questions per variable, although their range and type could vary from person to person. As 
they stand, therefore, the questionnaire is likely to produce scores more contaminated by 
measurement error than the interview. Such random error could be reduced by adding to the 
questionnaire more items of an equal kind and quality (e.g. Kerlinger, 1973, p,454). 
Doing this is, however, not possible for the following reasons. It would involve generating a 
pool of questions for each variable, from which would be chosen for the questionnaire those 
which produce the most similar scores. A difficulty with this type of procedure, though 
standard practice in test construction is, as Banks and Miller (1984, p.184) point out, that, 
" .. it carries with it a risk of confusing method variance with real variance ... " in what is being 
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measured. In other words, important aspects of variables could easily be missed out. 
Generating a representative range of questions covering all the various facets of the variables 
under investigation would help overcome this problem, but before the interview smdy itself it 
is impossible to anticipate what all these facets might be. The only alternative is to generate and 
test questions of a similar type to those already being used. However, this would not solve the 
problem because the questionnaire covers such a small range of ideas that answers to 
successive general questions on the same variable are likely to represent recalled previous 
answers for that variable. For multiple questions per variable to be a viable proposition it is 
necessary, therefore, to be able to sample the content domain of each variable adequately, but 
this can only be done once what those content domains are likely to consist of has been 
discovered, and this awaits the main interviews. As such, multiple questions cannot be asked 
of each variable in the questionnaire, and because of this retest reliability coefficients may be 
affected by unknown degrees of measurement error. It also means that whatever the retest 
reliability of the questionnaire, the retest reliability of the interview is likely to be considerably 
higher. 
Given the inherent uncertainties in the present exercise it is reasonable to question whether it is 
worthwhile to continue the reliability study. On balance it is felt that, despite its limitations, the 
study conld provide information of great value to not only this research but also future 
measurement in this area. The risks are high but so are the potential benefits; as is made clear 
by the following examination of the implications of various outcomes. 
If the questionnaire items were found to have high retest reliability then this would imply that 
whatever is being measured is stable over a week. It would also imply that the measures are 
not random. Provided it subsequently proved reasonably equivalent to the interview method, it 
would suggest the latter to also be reliable over the saroe interval, probably more so: 
explanation and hypothesis of the main study's data would therefore have a more secure 
fonndation. Further, it would also suggest that the two methods might be interchangeable, 
thereby, if subsequently found to be valid, providing one step towards a quick and simple 
measurement method for future research. 
Conversely, if the questionnaire items were found to have low retest reliabilities, all that would 
be left would be largely conjecture. Low retest reliabilities could be put down to inherent 
defects in the measuring instrument, and/or changes in the conditions being measured. To 
some extent the reason why retest coefficients are low could be discerned. If it is 
independently known whether any changes in the conditions of interest have occured during 
the retest interval, then, if the measures are measuring these conditions, where changes have 
occured this should be reflected in scores which have changed more than where changes have 
not occured. Given that the questions being asked require general judgements it is not expected 
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for them to be affected by short term fluctuations in job or filing conditions. If they were, this 
would suggest not only that measures are measuring job and filing conditions (or something 
that covaries with them), but also that they are temporally localised. As such, it is useful to 
obtain independent data on whether job or fIling conditions have changed in the retest interval, 
and this will be achieved by asking respondents for verbal reports on the second testing 
occasion. The conclusions reached from such analysis are dependent on the extent to which 
confidence can be placed in the method used to obtain such independent data. 
In sum, retest reliability of the job-filing interview will be assessed by using questionnaires 
with rating scales. Provided the questionnaire is reasonably reliable, its equivalence to the 
interview method will be assessed during the job-filing study by prefacing the interview with 
the questionnaire. Because randomly ordered rating scales are used in the questionnaire, with 
only one scale per variable, considerable uncertainties are introduced, but on balance the likely 
benefits of the study are believed to outweigh its drawbacks. 
An example questionnaire, together with a listing of the five random question orders used is 
given in Appendix B. 
5.2.3 Sample 
Thirty participants were recruited from amongst staff at Loughborough University. These 
were split between 18 researchersllecturers and 12 departmental administrative assistants. It 
had been intended to obtain an even split, but there were difficulties gaining access to the latter. 
In accordance with the requirement of equivalence to the main interviews (Chapter 4.3.2) 
post-PhD researchers not in specialised research groups were chosen. Departmental 
administrative assistants can be regarded as similar to the main interview's 'middle and lower 
level managers in large companies' in the senses that universities are large organisations, and 
that administrative assistants are both answerable to higher and more centralised university 
authorities and in command of local administrative matters. 
5.2.4 Procedure 
Participants were recruited by a personalised face-to-face approach. They were randomly 
assigned to one of five question order conditions, spread as evenly as possible between 
research and administrative groups. Identical copies of the questionnaire were filled in on two 
occasions one week apart. This took place in participants' offices in the presence of the 
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investigator. The questionnaires took, on average, ten minutes to complete. 
On the second occasion, participants were asked to say whether their filing system, their use of 
it, and/or the nature of the work they were doing had changed markedly over the intervening 
week. 
5.3 Results 
Of 30 participants initially recruited, 29 (i.e. all except one researcher) completed both testing 
occasions. 
Respondents' answers on week 1 and week 2 were compared using Pearson's product moment 
correlation; as numbered rating scales were used, equal intervals between scores were assumed 
(e.g. Kerlinger, 1973, p.547). The resulting reliability coefficients are shown in Figure 5.1, 
together with standard errors for each rating scale. 
It can be seen that the reliability coefficients are lower than is generally accepted as suitable for 
discriminating between people, at least in the domain of psychometric testing. Conventionally 
coefficients in the range of about .8 to .9 are preferred (Anastasi, 1976, p.109), though some 
accept coefficients as low as .7 (e.g. Nunnally, 1970). This suggests either that the measures 
used here produce fairly random responses and/or that whatever they were measuring changed 
during the retest interval. 
Six respondents said that their activities or their filing system had changed markedly in the 
intervening week. The questions asked were general in nature, requiring global judgements. 
They should not, therefore, be affected by week to week fluctuations in conditions. Looking at 
the extent to which scores on the different scales changed from week 1 to week 2 and 
comparing this amongst those verbally reporting changes or no changes in job and/or fIling 
conditions, there is no significant difference (p~ .05) between the two on any variable (Figure 
5.2). It might therefore be suggested that whatever the questions are measuring they were not 
affected by substantial short term fluctuations in verbally reported job or fIling conditions. 
However, there are alternative interpretations. For example, amongst those reporting change, 
the specific aspects of 'changed conditions' might have differed from person to person, that is, 
changes in the variables measured were not systematically linked. Nevertheless, comparing 
total score differences for 'change' and 'no change' subjects (i.e. by summing score 
differences between T1 and T2 for each subject across variables), similarly reveals no 
significant difference between the groups (Z'" .7, p'" .5). 
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Figure 5,1 Retest Reliability Qf Items In The Job-Filin~ Questionnaire 
Variable r SEM* 
Worlc is routine/procedural ,56 1.2 
Infonnation dealt with on the job is predictable and easily anticipated .54 1.0 
Number of reasons why anyone document may need to be used .57 0.5 
Retrieval - precision .59 1.0 
Structured and fonnalised ill,defmed filing ,69 1.0 
'Messy' ill,defmed fIling ,69 1.0 
Care taken over filing ,74 0,7 
Information storage by relevance to ongoing work or stage in work procedure ,62 1.0 
Filing ease/difficulty . .52 1.0 
Pressure to spend time on fIling ,67 1.0 
Retrieval - recall, precision and subjective experience ,69 0,8 
* Standard error of measurement: For 2!3 of obtained scores, true scores are estimated to occur within plus or 
minus the values shown, which are in rating scale units, 
Figure 5,2 Differences In Extent Of Score Changes Between Participants Reporting Change 
And No Change In Circumstance Between Test And Retest 
(Mann-Whitney U test with correction for ties (Siegel, 1956, p.124» 
Variable 
Worlc is routine/procedural 
Infonnation dealt with on the job is predictable and easily anticipated 
Number of reasons why anyone document may need to be used 
Retrieval- precision 
Structured and fonnalised ill-defmed filing 
'Messy' ill-defmed fIling 
Care taken over fIling 
Infonnation storage by relevance to ongoing work or stage in worlc procedure 
Filing ease/difficulty 
Pressure to spend time on fIling 
Retrieval - recall, precision and subjective experience 
Probability (2-tailed) 
1.00 
0,95 
0.15 
0,24 
0,76 
0,70 
0.54 
0.47 
0.11 
0.43 
0,79 
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5.4 Discussion 
The results show how retest reliabilities for questions on the specific aspects of jobs and filing 
of interest to the present research, when presented in rating scale fOlm, are fairly low by 
standards of test construction. This suggests that whatever was being measured is not stable 
over time and possibly that answers were not, contrary to the way questions were phrased, 
global judgements. Further, to the extent that confidence can be placed in the verbal reports 
people gave of whether, during the retest interval, the nature of the work they were doing 
and/or their filing system and its use had changed markedly, the results also suggest that 
answers might not have been localised to recent experiences of work and filing system use. 
From the results, therefore, it appears that the questionnaire was either subject to considerable 
measurement error, or that other forces linked to jobs and filing were at work reducing the 
similarity of scores across testing occasions. 
Whichever of these explanations may carry most weight, the findings call yet further into 
question the veracity of much previous work in this area, most particularly surveys of personal 
filing on which the present research is based. For example, Malone's (1982) study relied 
heavily for its major assertions on people's snap judgements of their retrieval perfolmance and 
rating scales of how organised their offices were. Again, Cole's (1981) study of office filing 
involved analysis of data largely in telms of people's choices from amongst pre-defined 
response categories which had little empirical basis. Pre-defming ranges of response, and 
asking for simple judgements are seductive and statistically convenient methods of measuring. 
The present study suggests the need for caution and a greater awareness of psychometric 
issues. It demonstrates that at current levels of knowledge in personal information systems 
research confidence in overly-simplistic methods of measurement is probably unwarranted. 
There are a number of interesting interpretations of why low retest reliabilities may have arisen 
in the present study, which serve to highlight the types of considerations which might be 
important in devising suitable measuring instruments in this area. They also raise implications 
for subjective assessment more generally. 
Firstly, and most obviously, it could be that because the questions address global issues people 
focus on different aspects of that issue on different occasions of testing. As, for example, 
Kerlinger (1973, p.454) says, if questions are ambiguous they are likely to be interpreted in 
different ways on different occasions. Here effort was made to disambiguate questions 
through giving definitions of what variables meant The suggestion therefore is that people 
may have been unable to give general responses. This would highlight the need for 
measurement to be based on content analyses of each issue so that a range of specific questions 
each relating to a different sub-aspect of each issue could be devised. The interviews on jobs 
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and filing should provide data of value to such analysis. 
Another possible interpretation is that the act of filling in the first questionnaire alerted 
respondents to a, perhaps, novel set of concepts. On the second testing occasion it would 
therefore be hardly surprising to find that their perceptions of how they handle information had 
changed. If this were true one would expect that with repeated testing, to the extent that 
memory for previous answers does not contaminate the results, scores should become more 
stable and display higher validity to external criteria. Substantiated, this hypothesis would 
imply that measurement of these types of variables, particularly if by questionnaire-type 
methods, would need to be repeated, with confidence placed in the final set of measures. At 
the very least, respondents would need to be briefed before measurement took place as to the 
kinds of issues they would be asked about. 
A third interpretation of why low retest reliabilities were obtained is that in answering questions 
people may have been responding to recall of specific events from memory which changed on 
different occasions. The argument here rests on the idea that where people have frequently 
retrieved information about a topic, subsequent occasions of retrieving information about that 
topic can become successively more generalised in terms of the content which they take into 
account. Therefore, for topics people are unlikely to have considered on many previous 
occasions, recall of information about that topic is more likely to be embroiled in specific 
instances. The notion fits in well with theoretical ideas about the functioning of human 
memory; specifically the idea of episodic memories gradually becoming transformed into 
general cases or semantic memory (Tulving, 1972). Thus, to the extent that people are uulikely 
to have considered the types of topics addressed here, responses to general questions are 
perhaps more likely to be based on recall of specific instances. Certainly, previous studies by 
Cole (1981) and Heeks (1986) would suggest this as a possibility for they report how many 
people simply 'drift' into ways of organising information without thinking much about it and 
often consider filing as a 'necessary evil'. 
If substantiated, this hypothesis would have widesweeping implications for subjective testing: 
it would mean that measurement of issues not in common parlance by 'tick the box' 
questionnaires are likely to yield random data. To an extent it could be overcome by doing 
what is normal practice anyway in test construction; namely, having many items per variable of 
interest. This does, however, rest on the assumption that with each successive question on a 
variable a different specific instance is recalled. 
Evidence on this issue could potentially be gleaned from two sources. 
First, from the present data, if there were significant intercorrelations between variables on any 
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one occasion of testing, this would suggest that the responses people give are not random, 
including not being based on the recall of a different specific instance per question, which 
would similarly show up as 'randomness'. Instead, the possibility is allowed that responses 
reflect a mental orientation towards a particular type of example from life either consistently 
across all questions or across groups of questions. Present data cannot, however, be 
intercorrelated, because the assumption that the same scale point means the same thing across 
people is not warranted. Even if it could, the above would comprise only one of many 
possible explanations. For example, one of the problems rating scales are prone to is logical 
error (e.g. Guilford, 1954, p.279). Apparent correlations could therefore be a consequence of 
people thinking that some variables are logically related, and basing their responses on what 
they guess that particular relationship to be. 
A second source of evidence on the issue could come from the main interviews. It will be 
recalled that the questions require subjects to explain what they mean by a particular scale 
response. If these explanations contained significantly more mention of specific events as 
opposed to global evaluations, then this would suggest that the questionnaire data was not 
random but represents the recall of specific instances which change from one testing occasion 
to the next Aside from defmitional problems over what is to be a specific or a general 
instance, this investigation will not be possible. If people did, in fact, give specific instances in 
their discussions this could be attributable to the interview situation viz. specific examples are a 
good way of communicating exactly what one means. 
Nevertheless, if it were demonstrated by later research that answers to these types of questions 
are likely to be based on recall of specific instances, the implication for subjective testing would 
then be that when measuring variables on a population which is unlikely to have considered 
them in detail before, one would firstly need to check whether people are recalling specific 
instances or making generalised responses, and if the former were shown, methods which tap 
a representative range of different types of recalled instance are to be preferred. Methods here 
might include intensive interviewing, or the use of less effortful methods such as 
questionnaires. If questionnaires were to be used it would be necessary to examine whether:-
a) all questions on different variables 
b) all questions relating to anyone variable 
are answered by recourse to one specific type of instance. If either of these were true, one-shot 
questionnaires could not be used. Under such conditions, a way to obtain a representative 
measure of a person's total situation might be by use of repeated measures, either on the same 
person or, if variables are sufficiently 'open' and generally knowable, multiple raters such as 
work colleagues. It would have to be shown, however, that repeated or multiple rating was 
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based on the recall of different instances. 
Looking to the future of measurement in the present area, it seems highly unlikely, if the 
specific instance hypothesis held up, that measurement by simplistic and easy methods would 
ever be possible. The variables are largely knowable only by the 'owner' of a filing system. 
As such, measurement through the use of multiple raters caunot be done. The sole alternative 
is to use an instrument repeatedly on the owner of a personal filing system. However, this is 
likely to produce unpredictable distortions of memory. For example, there is evidence to 
suggest that the act of recall changes underlying memory (e.g. Lansdale, 1983; Lehnert et al, 
1985), an effect which might well 'set' bias into future recall of the same event, as can occur in 
eyewitness testimony (e.g. Hall et al, 1984). There may, though, be a way around the 
problem. If it were found that the types of instance people are likely to recall are classifiable 
into meaningful categories, relatively simple methods of measurement could be devised which 
cover the main types. As it currently stands, the job-personal filing interviews could provide 
useful pointers for future researchers on this issue. 
Thus, various possible explanations for the Iow retest reliabilities seen in the present study 
have raised implications for the subjective assessment of job and filing variables in personal 
information system research. Some of the parameters which may be required for more 
effective measurement in this area will be illuminated by data from the interviews on jobs and 
filing. Given that the questionnaire is clearly subject to either random or systematic error, it is 
not considered worthwhile to assess alternate forms reliability between it and the job-filing 
interview. Because the interviews involve discursive discussion the possible causes of the 
questionnaire's error variance may not apply, and its reliability be correspondingly higher. 
5.5 Conclusion 
Beginning with the requirement to assess the stability of measures in the job-filing interviews it 
quickly became apparent that the assessment would have to be by questionnaires with rating 
scales, and cover ouly a limited subset of questions. As retest reliabilities were quite Iow, 
equivalence between the questionnaire and job-filing interviews will not be assessed. The 
reliability of the job-filing interviews will therefore be an unknown quantity, and the present 
results relate more to general measurement issues in personal information systems research. 
The fact that retest reliabilities were Iow may have been a reflection of measurement error. This 
could not be attenuated due to lack of current knowledge about the content domains of 
variables. In particular it is possible that the global nature of the questions led to focussing on 
different aspects of issues on different testing occasions. The information on different 
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meanings of the variables which can be gained from the main interviews could help future 
measurement to be more specific in its questions and more standardly comprehensive in its 
range. It was also clear that apparent randomness might not be accounted for by answers being 
based on temporally localised job-filing conditions. Two possible explanations were put 
forward which raise novel implications for measurement in this area. 
Firstly, it is possible that people were dealing with an unfamiliar set of concepts. A potential 
implication here is that before credence can be given to subjective reports it may be necessary to 
alert people in advance to the variety of issues addressed. 
A second interpretation of the data begins from the assumption that as the issues may have been 
novel to people, they are more likely to have accessed memories for specific episodes than 
well-developed semantic concepts. If substantiated, this would raise implications both for the 
present research area and subjective testing in general: highlighting the need for methods which 
adequately sample from episode pools. It is concluded that simplistic and quick methods of 
measurement might never be methodologically feasible in the study of personal information 
systems. 
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JOBS AND INFORMATION MANAGEMENT: 
RESULTS AND DISCUSSION 
· --------------- -------------------------------------------------.. 
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Chapter Contents 
Using the specific hypotheses and fieldwork methodology detailed in Chapter 4, this chapter 
examines, amongst a sample of academics and managers, how the work people do and the way 
they manage their filing covary with ability to retrieve. 
Assuming causality (for which some evidence is presented), correlates of the observed wide 
variation in retrieval performance are used to suggest both possible causative mechanisms 
impacting and ways of improving retrieval. Conditions where different remedial strategies 
might be most appropriate are put forward. 
The chapter also illustrates complex measurement issues which have implications for the 
identification and 'diagnosis' of information management problems. 
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6. JOBS AND INFQRMA TION MANAGEMENT: RESULTS AND DISCUSSION 
6.1 Introduction 
It was seen in Chapter 4 how previous research suggests that certain features of jobs might be 
associated with retrieval performance. The evidence is, however, scant. The present chapter 
gives the results of an interview study which tests these ideas more rigorously. The purpose of 
so doing was to better describe the situations where retrieval problems do or do not occur, with 
a view to providing future design with a more comprehensive understanding of the conditions 
within which personal filing systems operate, and to act as a groundswell for ideas as to how 
to maximally support retrieval. 
To recap, from existing research it has been hypothesised that retrieval will be more difficult, 
that is, there will be a higher relative frequency of retrieval problems and less precise retrieval, 
in job situations where:-
1. Information is not stored in different places according to its relevance to ongoing work or 
stage in work procedure. 
2. Work is less routine/less procedural. 
3. There is less pressure to spend time on filing. 
4. What information is used for is unpredictable. 
5. Jobs are person-oriented rather than object-oriented. 
Retrieval performance is also non-directionally hypothesised as associated with:-
6. The number (variety) of reasons why anyone document may need to be used. 
7. Whether people work on their own or in close coordination with others. 
With the aim of generating a more comprehensive picture for design, other variables, not 
strictly perhaps about the characteristics of jobs, were also hypothesised as co-occuring with 
more difficult retrieval. That is, where:-
8. People are new to a job. 
9. Less time is (made) available for filing. 
lO.Filing categories are ill-defmed (in the senses of 'putting vaguely related information 
together' and the 'precise filing of ambiguous information', as opposed to well-defined 
structures which are taken to include cross-referencing). 
l1.Filing systems are larger. 
I2.Less care is taken over fIling. 
I3.Filing is more difficult. 
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Whilst examining these ideas may produce significant correlations between the nature of work 
and information management, in themselves they would tell nothing about whether such 
correlations are likely to have practical significance or are merely incidental. An obvious 
reason why such correlations may occur is simply that individual differences could determine 
not only how people handle information but also a person's choice of job. If this were tme, 
then designing on the basis of job correlates of retrieval performance could be to no avail. The 
issue of the relative influence of job factors and individual differences is therefore a central 
issue to design. To examine this, additional data were gathered under the two hypotheses that, 
if information management at work is a function of the job someone does:-
I4.Changes in information management will coincide with changes in jobs. (Changes in jobs 
not accompanied by changes in information management would suggest the operation of 
stable individual differences, or changes in jobs insignificant to information management). 
I5.Being organised or disorganised in other areas of life will not be significantly associated 
with, respectively, organised and disorganised information management at work. 
('Organised' information management is defined as having well-defmed fIling categories 
(viz. hypothesis 10), and experiencing easier retrieval). 
The reasoning behind the method adopted to generate data to test these hypotheses has been 
discussed in detail in Chapter 4, and only an outline shall be given here. Suffice it to say, 
however, that becanse the very nature of many of these variables precludes study in other than 
naturalistic settings, the study is dependent on different levels of these variables naturally 
occuring in its sample. Attempt has been made to increase likely variability through targetting 
groups one may reasonably expect to be divergent on these criteria. Nevertheless, the 
approach is gross and there is every chance that at least some of the hypotheses may prove 
untestable with the data obtained. 
The results indicate a small subset of interrelated factors significantly correlating with retrieval 
performance. 1~'ttempt is made to isolate which of these might be most causally relevant, and 
explore cognitive mechanisms which might underlie their association with retrieval. Design 
ideas for enhancing rettieval, covering the manipulation of work, and the way information is 
managed, are put forward. These ideas rest on assumptions of the validity of the data 
obtained, causality and its suggested explanations, and are offered as indicators of the potential 
value of future research in this area. 
------ --------------------------------------------
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6.2 Method 
The rationale behind choice of sample and procedure is given in Chapter 4.3. 
6.2.1 Sample 
Thirty interviewees were recruited: 13 post-PhD researchers in universities, and 17 middle or 
lower level managers in large commercial organisations. Despite their job titles, two of the 
managers were engaged primarily in research activities of a type normally found amongst 
academics, and were coded as such. 
The researchers were obtained through contact phone numbers of potential candidates supplied 
by staff in departmental general offices in several universities. A range of departments 
spanning the humanities, social and physical sciences were sampled. 
Management interviews were obtained through internal recruitment by personnel or public 
relations staff in the organisations concerned. The types of products the organisations dealt 
with ranged from heavy industrial engineering, pharmaceuticals, computers and electrical 
goods to book publishing. 
Job titles of all participants are listed in Appendix D. 
6.2.2 Procedure 
Each interview was conducted using the standard interview schedule shown in Appendix A. 
For questions with rating scales, a card showing the question posed in this form was 
presented. Interviewees were encouraged to explain and describe in as much detail as they 
wished. It was pointed out that it is quite normal for people to change their interpretations of 
previous questions as the interview proceeded, and that they should feel free to do so. 
With the interviewee's permission, all interviews were tape recorded, from which verbatim 
transcripts were produced for analysis. 
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6.3 Categorising Variables 
It is important to code the interview transcripts in a manner which permits the proposed 
hypotheses to be tested. 
Most of the hypotheses have been stated in the form, 'if there is less of variable x, there will be 
more of variable y'. Therefore, coding on any variable needs to be in tenns of an ordered 
scale. For convenience's sake, on variables which fonned part of a directional hypothesis, 
numbers were assigned to categories such that the higher the value the better the expected 
retrieval perfonnance. The exception to such ordinal coding is the hypothesis that changes in 
the nature of work someone does will be accompanied by changes in infonnation management. 
For this hypothesis, data from question 20 was coded into five unordered categories according 
to whether work had changed, infonnation management had changed, and if so, whether the 
two had coincided. 
To allow comparison of data across people, it is essential to be consistent over what a 
variable's scale is measuring. For some variables this is relatively easy. For example, the time 
a person has spent in their job and the size of their filing system can be coded by reasonably 
objective criteria. Many of the variables, however, could have been scaled in different ways. 
For example, "the extent to which work is routine/procedural" could be coded relative to the 
total: job, document-based work, or system size. Different bases could produce different 
codings. For example, there could be a person who spends little time dealing with routine 
paperwork (low procedura1ity), but where routine paperwork comprises virtually all of their 
document-based work (high procedurality), and at the same time infonnation which is used in a 
routine way comprises only about half of the total amount of information they store (medium 
procedura1ity). Given this problem, each variable has been measured using a standard 
baseline, as detailed in Appendix C. Different baselines were used for different variables as 
appeared most sensible: the total job, document-based work, system size, and retrieval activity. 
Deciding on the 'level' of a variable which applied to a person's situation involved two 
concurrent stages:-
1. Assessing the relative preponderance of one level of a variable over another, given the 
baseline. 
2. Assessing their relative standing in the sample. 
Both these stages entail analytical problems. 
The problem with stage 1 arises because coding on anyone variable is based on averages, and 
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because different variables are coded by reference to different 'baselines'. Taking a 'worst 
possible case' as an example, it could be found that moderately messy filing is associated with 
high frequencies of retrieval difficulty. Viewing this finding at face value could be misleading. 
'Filing messiness' is coded relative to total system size, and 'relative frequency of retrieval 
difficulty' is coded relative to total retrieval activity. It could be entirely possible, therefore, for 
retrieval activity to be largely confmed to only a small part of the system. Given that the 
'messiness' of filing is an average across the whole of the system, the difficult retrieval could 
in fact be associated with 'moderately messy' filing (because this value applies across the 
whole of the system), 'messy' filing or 'neat' filing (because the system is roughly equally 
split between these two values). Information is not available consistently enough to code 
people uniformly at such a detailed level. What can be done, however, is to use the analysis 
purely heuristically and pitch the interpretation at a level which looks back to the data for clues 
as to what the results mean. 
There are two related problems with stage 2. 
Firstly, because coding is based on a person's standing on a variable relative to the group, the 
results are sample-specific. To be able to adequately interpret the data and compare them to 
other literature, it is vital to define what different levels of a variable mean. Appendix C details 
the process of mapping, but to give an example, question 9 asks about experienced precision in 
retrieval averaged across the whole filing system. Coding is in terms of three categories 
according to whether, when looking for a specific item of information the respondent usually:-
(1) Does not know the general area it is in, or has trouble deciding between different areas 
(Imprecise) 
(2) Knows the general area where the information is, but not the detail within that area 
(Medium) 
(3) Knows both the area infonnation will be in, and in a more detailed way where the 
information will be within that area. They can nonnally 'put their hands straight on' any 
document (Precise). 
Category 2 could also arise because a person's retrieval across roughly half of their system is 
largely precise, and largely imprecise across the remaining half. 
The second problem with stage 2 is that to permit ordering of subjects on a variable it is 
essential to use information they gave which is, in fact, comparable. The interviews required 
judgements of relative extents of the presence of a variable. The difficulty with this is that one 
person's 'lots' may be equivalent to another's 'very little'. To some degree equivalence of 
such global judgements would have been improved because variables were carefully defined at 
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interview, but complete reliance cannot be placed on this type of comment. Coding therefore 
has to be not of global judgments but of what people said they did. Even so, however, such 
subjectivity cannot be entirely excluded. 
A complete listing of the coded raw data is given in Appendix D. 
A final important issue is the extent to which an independent rater would have produced similar 
codings. It is unreasonable to expect someone not directly involved in the project to go 
through these procedures purely for the sake of producing interrater reliability coefficients. 
Instead, two interview transcripts, together with variable codings assigned are given in 
Appendix E. These need to be evaluated in the context of coding schemes detailed in Appendix 
C, and the variable descriptions given in Section 6.4.1. 
6.4 Results 
The results are structured into three sections. 
First, as it forms the basis of all later interpretations, descriptions are given of exactly what 
each variable meant in the sample. 
Second, is an extensive exploration of observed relationships between situational variables and 
ease of retrieval. This ranges from correlational analyses to a purely exploratory examination 
of which variables might be most relevant and includes preliminary speculations on causal 
mechanisms (if they exist). 
Thirdly, evidence is considered which bears on the crucial design question of whether the 
nature of work per se is likely to have a causal influence on information managment. 
6.4.1 DescriPtions Of Variables In The Sarrwle 
a) Retrieval 
The two retrieval measures were different in emphasis. 'Relative frequency of retrieval 
problems' tapped subjective aspects of retrieval because it required people to identify what, for 
them, was problematic, and to then estimate how often this happened relative to total retrieval 
activity. 'Precision' tapped more objective aspects of performance, being an estimate of how 
close to required information people got before having to scan, averaged across the whole 
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filing system. 
Reasonable variation was seen in both measures. At one end there were people whose retrieval 
was highly precise (N=10), scanning being only through a few papers, and/or who virtually 
never experienced retrieval as unacceptibly slow and imprecise (N=12). At the other extreme 
were people who couldn't tell what was in most of their system without going through it 
(N=5), and/or who were often unable to find information sufficiently quickly and accurately 
sometimes to the extent that it affected their ability to do their job (N=10). 
No one claimed to have totally problem-free retrieval, and when problems occurred they were 
all similar in type. Namely, the familiar looking for information which is no longer there, in 
the 'wrong' category, or in a large undifferentiated category. 
b) The Extent To Which Work Is Procedural 
Procedurality was measured in terms of the extent to which information handling followed 
clearly defmed pre-set patterns. Most people had some combination of routine and non-routine 
paper handling. 
Examples of procedural work amongst managers included: producing costing information, 
orders, import documentation, quality control, authorisations, accounts, setting up contracts, 
and sales reports. Non-procedural work covered: monitoring resources, strategic financial 
forecasting, 'one off exercises, customer problems, and liasing between departments. 
Amongst researchers there were several types of procedural work: project and student 
administration, dealing with letters (e.g. requests for printouts), memos and circulars, marking 
papers, keeping lecture notes up to date, and admiuistration because they have some special 
function such as coordinating departmental computer purchases and fmancial management 
Although several remarked that the process of doing research follows a sequence of global 
stages, research by defmition involves creativity which precludes advance detailed 
proceduraIisation. 
L-__________________________________________________ _ 
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c) The Extent Of Pressure To File £how yital fast retrieval is) 
It was assumed that those for whom it is vital to retrieve infonnation quickly are under greater 
pressure to maintain their filing systems so that this can be achieved. 
Those for whom fast retrieval was not vital cited reasons as being that they: worked to 
extended deadlines; could 'get by' without Imding things; could go to other people for what 
they wanted; that enquiries from others needing a prompt reply were very rare; and for some, 
slow retrieval was of overt benefit 
This contrasts with those for whom it was essential to find information quickly, as they were 
too busy to waste time, and overwhelmingly because they had a central role of supplying 
infonnation to others and failure to do so quickly would give a poor impression, potentially 
lead to loss of future custom, and slow other people down. 
d) The Predictability Of What Infounation Will Be Used For 
Predictability of infonnation uses was measured as an average across all document use. The 
types of information for which uses could or could not be readily predicted followed a very 
similar pattern to the types associated with, respectively, procedural and less procedural work. 
Unpredictability seemed particularly to arise where: 
1) there were multiple areas of activity, the concerns of and information for which overlapped 
e.g. an office manager with responsibility for all aspects of office maintainance, equipment 
and security, or a researcher with several related projects going on at the same time. 
2) someone had responsibility for generating new work e.g. a researcher who is always 
looking out for novel project ideas needs to keep information 'just in case' but cannot tell in 
advance of the idea what will be used or how. 
3) within any single research project, ideas are still developing. 
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e) The Time (Made) Available For Filing 
'Time (made) available forming' was a measure of the relative extents to which people 
scheduled time to spend on filing. 
People who scheduled less time to 'keep up to date' with their filing gave the following 
reasons: a lack of time; that other things are more important; that their information was 
inherently disorganised so to spend more time getting it organised would make it more 
inaccessible; and that the job can tolerate slow retrieval. 
Of those who scheduled more time for filing comments included that: they 'couldn't do their 
job properly' if they didn't because they had to supply information quickly to others; much of 
their information was confidential; and/or work colleagues needed to have access to their 
information if they were out Others who spent considerable time filing largely gave no 
explanation, although two said that they 'like to be organised', and one remarked that their 
work was so specialised that they couldn't rely on other people for information if they got 
stuck. 
Making time for filing or not doing so might therefore appear to be a dual function of the extent 
of pressure defined by the nature of the job and personal choice. 
f) The Extent To Which Filing Is 'Messy' 
Messy filing was dermed as a storage strategy where vaguely related information is grouped 
together, and ambiguous information is filed precisely. The measure was of average messiness 
across the whole of a system. Most people had at least some messy categorisation, and only 
two, both managers, claimed totally unambiguous and precise filing. 
The kinds of reasons people gave for messy filing included that: different areas of work were 
related; they were not particularly bothered about rmding the information; and different 
simultaneous or consecutive research projects suggested alternative classifications of the same 
information. Other explanations given were, "It makes filing easier", and that the very nature 
of the subject matter dealt with demands ambiguous categorisation. As one subject said, "No 
piece of research in history is irrelevant to anything else, and if it were it would be 
meaningless" . 
-- --------------------------------------------------
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g) The Amount OfInfonnation Which Is Stored 
System size was measured using roughly standardised points for infonnation-fllled office 
furniture. A four-shelf bookcase of dimensions approximately 3'x 3' counted as 1. Working 
out scores was based on the investigator's memory for people's offices and what they had 
shown different artefacts to contain, and proceeded by a rough spatial mapping using 
visualisation of how the volume of information contained in a completely fllled 3' X 3' 
bookcase would fIll other items of furniture. For example, an average desk with filled drawers 
down both sides would be counted as 1 and a four-drawer filing cabinet as 2. Due to variation 
both in the size and shape of interviewees' offices and in the types of furniture they had it is 
impossible to provide general guidelines beyond this. It is recognised that the method of 
measurement is necessarily gross. 
The largest system of 17 1/2 points comprised a desk with drawers, a desktop piled high with 
documents, two four-drawer filing cabinets, two walls covered with filled shelves from floor 
to ceiling, two large free-standing bookcases, and a floor and windowsills virtually entirely 
covered with boxes of infonnation. The owner had been doing history research for many 
years. The smallest system, with 1 1/4 points comprised one large desk drawer and a desktop 
containing a few folders, and belonged to the manager of a cost estimate department. 
h) The Care Which Is Taken Oyer Filing 
Filing care was a measure of the extent, averaged across the whole existing system, to which 
people had invested cognitive effort in deciding where infonnation was to be put. 
Those who did not take much care over fIling said, for example, that: they were prepared to 
accept the 'consequently' greater time it would take them to find things; that they only fIled 
things if it was immediately obvious where they were to go, otherwise information was put in a 
loosely categorised pile; that they were lazy about it; and that if they did put information away 
they may never find it again. This contrasts with those who took care over where they put 
information for reason, typically, of being able to find it again, perhaps in conjuction with 
other documents through cross-referencing. Some spent considerable time examining possible 
reasons why they may need to use the document before fIling it. 
... -----------------------------------------------------------------.. 
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i) The Extent To Which Filing Is Easy Or Difficult 
Ease of ftling was an average across the whole system of how easy or difficult people found it 
to make decisions as to where information should be properly put. By 'properly put' was 
meant the categorisation scheme which a person had developed, which excludes, therefore, 
'dumps' of documents outside of what was considered the system 'proper'. Most people had 
mixtures of easy and difficult filing. 
The kinds of reasons people gave for problems in choosing categories were that:-
1. Documents may have different features, each of which would suggest a different category. 
For example, an employee relations manager had one set of filing by employee name and 
another by department, and had trouble when information related to only some employees in 
a department. Similarly, an office manager was unsure whether to file under a category they 
thought appropriate or under a category that people who may enquire about that information 
thought appropriate. 
2. It is impossible to anticipate what will be 'correct' categorisations in the future. For 
example, two social science researchers complained how their filing categories failed to keep 
up with changes in the direction and concerns of their projects; classifications which were 
once useful ceased to be so as demands changed. Again, a contracts and marketing manager 
had difficulty filing information relating to contracts that were still under negotiation. They 
had different categories for each company involved in a contract, and if several companies 
collaborated on the same contract, information was multiply filed. The difficulty arose 
because how the organisations combined often changed during negotiations, and hence it 
was only when these were completed that where information was to be put became clear. 
Conversely, amongst those who found filing easy, comments included that this was because:-
1. They had previously thought carefully about their (relatively precise) categories to make it 
easy: by formulating a classification scheme as precise and work-relevant as possible. 
2. Most information goes in the bin. 
3. They had adopted a global strategy that would avoid difficulty, such as only storing 
information in very general categories, or storing everything in chronological order. 
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j) The Extent To Which People Work On Their Own Or Collaboratively 
The extent to which people work on their own or in close collaboration with others was 
measured relative to a person's total job. 
Activities involving close collaboration included: coordinating activities with other parts of a 
company; making joint decisions; giving and taking directions; and dealing with people outside 
the organisation. At this extreme there were some people whose work, apart from brief 
planning, was dominated by phone calls, meetings, and receiving and delegating work to 
others. At the other extreme were academic researchers, some of whom had hardly any formal 
work-related contact apart from, say, monthly departmental meetings, occasional requests for 
information from students or colleagues, and arising from research administration. Lecturing 
contact with students was discounted as it does not normally require sustained close 
coordination and frequent contact with other members of staff. 
k) The Length Of Time Someone Has Been In Their Job 
The length of time someone has been in their job was measured by rounding up or down to the 
nearest whole year. The longest jobholders at twenty years were two university lecturers, and 
the newest with two months' experience was a divisional controller for management accounting 
services in a commercial company. 
Most of the sample had been in their present position for some time (mean 7.7 years, median 
6.5 years). Only four people had been in their job for one year or less, and these had all been 
internally promoted within their own 'departments' and thus would have had ample 
opportunity prior to taking up their present posts to become highly familiar with local working 
practices. The proposed hypothesis that being relatively new to a job is associated with worse 
retrieval cannot therefore be tested adequately given the patterns of data which incidentally 
emerged. An adequate test of this hypothesis would require more selective sampling, 
covering, unlike here, those completely new to established posts. Nevertheless, for sake of 
consistency, the variable is included in all basic correlation tables in the analysis. Further detail 
on the interpretation of this variable and adequate criteria for testing the hypothesis is given in 
Section 6.4.2.3 a). 
· - ---------------------------------------------------------------------
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I) The Average variety Of Reasons Why Any One Document May Need To Be Used 
This variable was measured in tenns of the relative proportions of documents used for a 
restricted or wide variety ofreasons across all document-based work. Most people had a 
mixture of high and low variety documents. 
Documents used for a wide variety of reasons were defined as being deployed in multiple areas 
of a petson's work. For example, some documents may be relevant to several ongoing 
research projects as well as to teaching activities. There might be administrative information 
which applies to the work of many committees a person is on, or general technical or financial 
infonnation which can be called on in multiple settings. For example, an office manager who 
receives, "A security report which has wide reaching implications for how we deal with 
contractors, employees, filing and so on", or a commercial research and development manager 
who had fIles on separate product components which, because these components fed into many 
products, had to look up the component files in lots of different contexts. Again, different 
people may make diverse enquiries in which the same document, say a published article, is 
implicated, or conversely, the same document may, as one manager said, "Be used in different 
ways to petsuade different people in different situations of an appropriate course of action." 
Documents used for a small variety of reasons, targetted to a specific pwpose included the 
following. Information which is about the detailed specifics of products, persons, or research 
projects. For example, "Documents on tablet machines are not transferable to stuff on 
aerosols", and, in an academic setting, "Infonnation may feed into one or two tasks, but 
certainly not multiply. Research projects are conceptually so different this doesn't happen." 
Another aspect of this specificity are documents relating to, "Specific occurrences which have a 
one-time impact, but are then of no further relevance, fOt example, the memo I got telling me 
when you'd be interviewing me." Again, low variety occurred where, "The same document is 
supplied to a number of people, but they would all be in response to the same kind of 
question", and similarly where, "There is variation in the internal or external bodies involved, 
but a document is used in the same way for the same purpose (obtaining contracts)." 
From this brief analysis it is clear that 'variety of information uses' is a multifaceted concept in 
the sense that different levels of it can arise because of quite disparate types of circumstances, 
of which there seem to be at least four:-
- the degree of conceptual overlap of different areas of work 
- the degree of overlap amongst the people to whom a specific piece of information relates 
- the extent to which enquiries from others implying the same information are similar or 
different 
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and conversely, 
- the extent to which the same infonnation is used in a similar or different way in connection 
with different people. 
m) The Extent To Which Information Is Cross-Referenced And Multiply Indexed 
Cross referencing and indexing was measured as a proportion of the extent to which they were 
present in a system relative to total system size. At one extreme were people with no cross 
referencing and indexing and at the other were those where such mechanisms were used 
extensively through about two thirds oftheir systems. Most people had either no or very little 
cross referencing and indexing, without consistent or standardised methods for carrying it out 
(N=23). 
The kinds of reasons people gave for using multiple filing were all related to making sure that 
they could frod information more easily, for example: "I'm likely to forget the connection to 
another document", and "I need fast access and cannot rely on my memory". Those not fIling 
multiply said this was because: it was unnecessary as infonnation is clearly defined, it takes up 
too much space, that there is cross referencing in their heads and they just have to remember 
where they put things. 
n) The Extent To Which Infonnation Is Stored By Active-Archive Criteria 
Active-archive storage comprises a method of filing where infonnation is shifted to different 
locations according to its stage of completion. A common way of doing this is to have 
documents most relevant to ongoing work close to the working area, with increasingly less 
relevant infonnation progressively less immediately accessible. 
This variable was measured as a relative proportion of the total amount of information stored 
which was organised in such a way. Most of the sample (77%) used an overall active-archive 
storage strategy, with information strongly spatially organised by relevance and liklihood of 
use. Very little infonnation was shifted between detailed locations according to detailed stages 
of processing or relevance - other than, for example, on desktops where documents 'to be dealt 
with' flow to 'out' or 'filing' trays once processed. Those whose systems were less than 
completely organised by active-archive criteria sometimes had little choice. Some mixed 
current with less current documents because they had to be locked away and there was only 
one place where this could be done. For others, two managers, the question was irrelevant as 
they dealt ouly with current documents: although at a highly specific level stage of 
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processing!relevance criteria may have been used e.g. newer infonnation is at the top of a 
clump of papers or written at the bottom of sheets, such fine distinctions were ignored in the 
analysis. Despite these exceptions, there were a small number (5) who appeared to have freely 
chosen to mix active and archive information throughout large areas of their systems - at the 
extreme the distinction in these terms being only between "I'm doing it because it's on my 
desk" and "I'm not, so it's elsewhere". 
6.4.2 Relationships Between Situations And Retrieyal 
Hypothesised relationships between job characteristics, infonnation management and retrieval 
performance were assessed using Spearman's rank correlation. A rank sum analysis method 
was used which allows easy correction for ties (Meddis, 1984, p.273). The results are listed 
in Figure 6.1 overleaf. Directional hypotheses have been coded so that correlations in the 
predicted direction will be positive, and the direction of relationships indicated. A full table of 
intercorrelations between all variables is given in Appendix F. 
Supported hypotheses suggest that people who retrieve imprecisely and report greater 
frequencies of difficult retrieval are likely to be in situations where:-
a) Work follows less clearly-defined procedures 
b) What information is used for is less predictable 
c) Less time is (made) available for filing 
d) Filing is messier 
e) Filing systems are larger 
f) Less care is taken over filing 
The reverse would obviously apply to people with more precise and satisfactory perfonnance. 
Putting the results in terms of sample conditions, this means, for example, that people whose 
document-based work involved mainly things like accounts, sales reports, authorisations, 
orders and other information which fits into procedures, tended to be able to pinpoint the exact 
location of items in their filing systems. Similarly, those who did not regularly schedule time 
to spend on filing because, say, they were too busy or other activities were 'more important', 
tended to report a higher relative frequency of retrieval problems. 
It also seems that, in the main, these types of variables are connected to each other. 64% of all 
possible connections between variables significantly correlating with at least one retrieval 
measure are themselves significant at the .05 level (Appendix F). In other words, for example, 
ill 
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Figure 6.1 Rank Correlations Between Retrieval Performance And Measures Of Jobs And 
Infonnation Management 
RETRIEVAL MEASURES 
Precision (high) Relative frequency 
of problems (Iow) 
rho pvalue rho pvalue 
Precision .55 <.01 
SIDJATIONAL VARIA1U • .llS 
Procedura\ity (high) .74 <.001 .45 <.01 
Predictability (high) .47 <.01 .53 <.01 
Time (made) for fIling (high) .42 <.025 .72 <.001 
Messiness (Iow) .51 <.01 .61 <.001 
System size (Iow) .39 <.025 .32 <.05 
Filing care (high) .64 <.01 .59 <.001 
Filing ease (easy) .22 >.05 ns .49 <.01 
Pressure to fIle (high) .53 <.01 .23 >.05 ns 
• Work alone/with others (with others) .49 <.01 .24 >.05ns 
Active-an:hive storage (high) -.34 >.05 ns -.23 >.05ns 
• Variety (Iow) .28 >.05 ns .21 >.05ns 
Time in job (high) -.25 >.05 ns .01 >.05 ns 
Cross-referencing/indexing (high) -.04 >.05 ns -.09 >.05ns 
Person/object-orienled job (object) -.05 >.05 ns -.12 >.05 ns 
• Research/managerial (managerial) .44 <.025 .23 >.05ns 
• Non-directionaI hypotheses 
those with generally procedural work tended to make time for fIling, have small, neat systems 
and soon. 
It would thus appear that certain situational features which usually 'go together' might be used 
to characterise levels of retrieval performance. An obvious question is whether these 
characteristics might be linked to certain types of jobs at a higher descriptive level. It had been 
hypothesised that those in 'person-oriented' jobs, where the subject matter is about people 
would be much worse retrievers than those in 'object-oriented' jobs 1. Given the above, one 
might also expect this distinction to differentiate implied situational profIles. However, there is 
no evidence in support of this (Figure 6.1 and Appendix F). It seems therefore, that whether 
the subject matter of a job is to do with people or inanimate artefacts may be irrelevant to 
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infonnation management. The measure obviously did not account for how people viewed the 
subject matter of their job. Thus, for example, a social scientist here categorised as 
'person-oriented' may have viewed their job content purely as abstract objects for intellectual 
analysis (most people in this group were, in fact, academics). Similarly, a technical manager 
categorised as 'object-oriented' might have considered people-issues (company politics etc) as 
a more central part of their work than any technical understanding. 
Much better at differentiating between types is a dichotomy between researchers and managers. 
Here the distinction between levels of perfonnance and associated situations is sharper, with, 
not surprisingly researchers generally showing worse retrieval and its associated profile and 
managers the reverse (Appendix F). 
From this rather superficial analysis it would be easy to conclude that the picture is simple: 
people who retrieved precisely with lower relative frequencies of difficulty were generally 
managers working in close collaboration with others, who spent time organising their typically 
small systems with care, and who used infonnation for predictable reasons as part of 
clearly-defined procedures. And conversely, people who retrieved imprecisely with higher 
relative frequencies of difficulty were generally researchers working independently, who stored 
larger amounts of information but did not take so much care or time over it, and who used 
infonnation for more unpredictable reasons in a manner which did not follow clearly-defmed 
patterns. 
The picture, however, is not that simple. The implied profiles are only statistically true. 
For one thing, even for a single variable most situations were a composite of different features. 
Indeed this is precisely the reason why most people classified as 'non-extreme' on any variable 
were so classified. It cannot therefore be said that 'good' or 'poor' profiles are necessarily 
unifonn throughout any individual case. Interestingly, though, and despite the fact that this 
could not be done consistently, if differences are followed through the interviews, they show a 
remarkable tendency to confonn to type. For example, even amongst those globally 
categorised as 'neat' filers with 'good' retrieval, there was usually some messy filing and this 
was precisely where retrieval was worse. Again, under generally 'Iow procedural' situations 
with 'poor' retrieval there were often some documents dealt with procedurally, for example, 
relating to student recruitment or project finances, and these were often much easier to manage 
and find. 
1 'Person-oriented' jobs included, for example, personnel managers and social scientists and 'object-oriented' 
jobs physical scientists, and sales, marketing, account and technical managers. 
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Secondly, very few actually fit the implied profiles in their entirety - just one at each extreme of 
each retrieval measure, which represents only two people out of the whole sample. One 
cannot, therefore, be dogmatic over what situational features will be present in any individual 
case. 
Moreover, those variables not significantly correlating with retrieval still might be associated, 
but in a more complex fashion than simple tests of linearity would reveal, and further, why is it 
that some variables are significantly correlated to only one retrieval measure ? 
Tackling this complexity is important to gaining a fuller understanding of how these variables 
might be operating. It has to be borne in mind, however, that especially given the small size of 
the sample, such analysis, which follows, will raise more hypotheses than hard evidence. 
6.4.2.1 Differences Between The Two Retrieval Measures 
The two retrieval measures - precision and relative frequency of (subjective) problems (RFRP) 
- were significantly correlated with each other (p < .01). Statistically speaking, this suggests 
more precise retrieval is perceived as less of a problem. An obvious result perhaps, but much 
experimentally-based work on the topic has implicitly assumed this to be the case. 
Nevertheless, it must be noted that there were some very real differences between objective 
measures and expressed satisfaction. For example, two researchers commented how, although 
retrieval was often slow and uncertain, this carried positive benefits of reminding and, because 
reliance could not be placed on previously written documents, forced them into creativity with 
the occasional spinoff of producing novel ideas. These cases were coded as poor on RFRP as 
satisfaction was not with specific retrieval but with the incidental servicing of other useful 
functions. If one is to design effective retrieval systems such functions cannot be ignored, but 
they need to be separated out from the functions of providing acceptable levels of retrieval 
performance. There are, obviously, other possible reasons for differences between the two 
measures, and given that issues of who is or is not happy with existing levels of performance 
is important to design, this needs exploring in greater depth. 
From the general correlational analysis (Figure 6.1), four variables were significantly 
associated with only one retrieval measure. Whilst these were all in expected directions, and 
could perhaps have been significant with a larger sample, looking at why they might have 
occurred is useful for highlighting differences between the two retrieval measures. 
Three of these variables were significantly associated with precision but not RFRP. The three 
variables form a coherent set related both logically and correlation ally (Appendix F). The 
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results show that for those (managers) who work in close collaboration with others and for 
whom it is vital to fmd infonnation quickly (the variable 'pressure to file') tend to retrieve 
precisely, whilst those in the reverse situation (researchers) tend to retrieve imprecisely, but 
that people in any of these groups could report high or low RFRP. An obvious possible 
explanation, given that RFRP is taken to be a measure of subjective satisfaction with retrieval, 
is that there may have been differences in perception of what is problematic both between and 
within each of these groups. That there was, on average, a difference in perception between 
managers and researchers is already evidenced by the fact that these variables are significantly 
correlated to precision. In order for them to NOT be significantly correlated to RFRP a 
sizeable number of managers must have worse RFRP scores than precision (i.e. they are less 
happy than would be expected from their reported objective performance), and/or for 
researchers there must be some who have better RFRP than precision scores (i.e. they are more 
content than would be expected from their reported objective perfonnance). Comparing 
detailed interview responses on the variables of people within each group whose precision and 
RFRP scores were the same or different could provide clues as to the reason for these shifts. 
From this it appears that the most striking differences occurred amongst managers. The reason 
why some were and some were not happy with their generally precise retrieval seemed to boil 
down to attitudes. Those happy with their perfonnance typically expressed an attitude of, 
"Nothing catastrophic would happen if I couldn't find something", and "The world wouldn't 
stop turning", whilst those expressing dissatisfaction with apparently equivalent precision said 
that being unable to fmd infonnation very quickly, "Wouldn't look good", "Might mean I lose 
a customer", and "Others expect a certain level of service". It is almost as if these people in, on 
the face of it, very similar situations, were simply setting themselves higher goals. 
For the fourth variable the results indicated that easy filing is associated with less problematic 
retrieval and vice versa, but that ease of filing could not significantly differentiate precise from 
imprecise retrievers. From the earlier descriptions of variables as they occurred in the sample 
(Section 6.4.1 i) it is clear that easy filing can arise in a nUtuber of different ways. 
Interestingly, these seem to differentiate levels of precision. Those who found filing easy 
could roughly be split into two sets of circumstances. There were those who found filing easy 
because they didn't bother with it and who filed 'messily' into general categories. so it is 
unsurprising that their retrieval was imprecise. And there are those who find filing easy either 
because they had invested considerable effort in it to produce relatively precise categories 
and/or a 'neat' categorisation scheme was obvious 'because' of the nature of the work they did 
(i.e. procedural. predictable etc.). and such people, again unsurprisingly. tended to retrieve 
precisely. Here. therefore, differences in aetiology of the 'same' level of a variable might 
account for differences in results between the two retrieval measures. 
Thus, although at first sight it may appear that people are happier with precise retrieval and 
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view imprecise retrieval as problematic, it is obvious that the connection should not be pushed 
too far. Evidence has been presented that subjective satisfaction with a given level of precision 
could differ according to circumstances (i.e. external pressures dictating the importance of 
speedy and accurate retrieval), and what people demand of themselves. 
6.4.2.2 Exceptions To General Situational Profiles 
It has been seen that although overall patterns of correlations would suggest typical profiles of 
people with 'good' and 'poor' retrieval, in reality only two cases out of the whole sample of 
thirty conform to such a profIle in its entirety. Nor, given that all correlations were less than 
perfect, does anyone variable completely differentiate levels of performance. This means that 
the accuracy of predicting the presence of one level of a variable given the level of another 
would always be subject to more or less error. There is simply too much variation to make 
bland generalisations about individual cases from existing results. It may, however, be true 
that certain different combinations of features describe 'good' retrieval, and likewise different 
feature sets describe 'poor' retrieval. Such multiple profJIes might better explain variability in 
the data. Unfortunately, formal methods of examining this, such as configural prediction and 
dual pattern analysis, demand for minimally stable predictions much larger samples than that 
used in the present study. Moreover, informal inspection of each individual's data (Appendix 
D) does not reveal any obvious different sets of feature combinations at any level of retrieval 
performance. It is therefore likely, if the hypothesis of multiple profIles is true, that they are 
neither small in number nor simple. 
Whilst an analysis of patterns cannot be done at a global level, what can be done is an analysis 
at the level of individual cases. The very existence of extrerne exceptions suggests that some 
variables may not be important to ease of retrieval, or that they are only so under certain 
conditions. Examining such cases in depth could allow hypotheses to be put forward about 
what may be most relevant and, suggesting multiple profiles, where. In doing this, only 
exceptions to retrieval precision will be examined, for, as seen in the previous section, 
subjective estimates of retrieval problems, though important, are probably influenced by 
individual as well as situational forces. Lack of standard evidence on the former could 
therefore render any ideas highly dubious. 
It should be noted that some extreme contradictions to overall trends appear simply artefacts of 
the methods of measurement used. It is nevertheless, worthwhile spelling out some examples 
as they illuminate potential pitfalls which could arise when attempting to 'diagnose' and 
interpret the complexities of information management behaviour in real life. 
The examples all relate to 'precision' which it will be recalled was a measure of how close to 
required information people are able to get before resorting to scanning, averaged across the 
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whole filing system. The other variables involved - the time (made) available for fJling, and the 
predictability of infonnation uses - were measures relative purely to document interactions. 
The different baselines raise anomalies. For example, one subject (18), despite scheduling 
time for filing their predictable infonnation, reported Iow precision. However, they only 
regularly used a very small part of their system, so this part is what the time and predictability 
measures described, and here retrieval was precise. A similar case (S24) shows these effects 
in reverse. Little time was scheduled for filing yet retrieval was precise. Most filing (i.e. what 
the 'time for filing' measure addressed) was done into a small part of the system, where 
retrieval was imprecise. Another subject (1) who again spent little time on filing and retrieved 
precisely is anomalous for an apparently different reason. They based their estimate of 'time 
for filing' on what had happened during the last few months i.e. they had been overloaded with 
work and 'unable' to sort their fliing out, but remarked that before that time they had, in fact, 
regularly organised their infortnation. Filed infonnation relating to this previous period was 
still in use, so it could be argued that if the timescale of the question had been explicitly 
elongated, the person would have confonned to general trends. It is obvious that even subtle 
changes to the way variables are measured and asked about could potentially have massive 
effects on results. 
Other extreme contradictions are of greater interest as they might allow hypotheses to be made 
about the practical relevance of variables to retrieval. Clearly some types of case are likely to 
be more useful than others. Of particular use would be cases with scores that extremely 
contradict a situational 'profile' on only one variable. In this way, all other measured variables 
are held roughly constant, and the putative 'effect' of one in isolation made observable. The 
'effect' on retrieval could not, however, be attributed with any certainty to this variable for two 
reasons. First, as the cases are naturally occuring, uncontrolled situations, there could well be 
yet other variables operating. The analysis should look out for such possibilities. Second, if 
retrieval performance matches what would be expected from the general trend of the situational 
profile, then all that could be said is that the "aberrant" variable does not appear to have an 
'effect' in the context of these other features. But which of these other features were critical (if 
any) would still not be narrowed down. Most useful in this respect would be cases whose 
overall profJles and retrieval performance are in direct opposition. 
Unfortunately, there are only two people who fit these criteria who have not already been 
excluded as anomalous (Le. S21 and S28). Nevertheless, other cases will also be discussed as 
they raise interesting issues, albeit less forcefully. 
The most watertight case is of an academic researcher (S21) who approximated the profile of a 
'typical' poor retriever, with low procedural work,little external contact, messy filing, 
moderate predictability and so on, but surprisingly their retrieval was highly precise. The 
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single respect in which their profile diverged extremely was in the care they took over filing. 
Faced with researchers' common problem of categorisation obsolescence consequent on 
changes in the direction of work, they unusually chose to tackle it by completely reorganising 
the system as it became less useful. Further, their storage strategy, though messy, permitted 
potentially precise retrieval as documents which could have been multiply filed were ftled 
ambiguously in precise categories according to the context in which a document was most 
likely to be used. The cognitive effort expended on reorganisations and the fact they reported 
frequent interaction with documents throughout the whole system, might have meant that 
connections between information, its location and context of use would be strongly reinforced. 
This, coupled with their storage strategy, perhaps explains why their retrieval was so precise. 
The example shows that even in situations nonnally associated with imprecise retrieval, 
retrieval can be precise. It suggests that this might be achieved through one or more of: putting 
effort into filing, high levels of interaction with information (a new variable), and a precise 
(even if ambiguous) filing strategy. On the other hand, of course, it might simply have been 
that this subject had a much better memory than others in similar situations. Nevertheless, 
other exceptions lend further, though less obvious, support to these ideas. 
Firstly, subject 23, again an academic, chose like S21 to file in precise, though ambiguous, 
categories, and attempted to follow a similar reorganisation strategy, but did so less 
meticulously as, "More organisation is not practical". Their retrieval was less precise, even 
though technically, on points, they should have fared better. 
Secondly, an academic (SI2) tending towards a 'good retrieval profile' including precise 
retrieval and careful ftling, antithetically had a large filing system (in the upper third of the 
sample). Whether their precise retrieval was 'because' they took care over filing or 'because' 
of other 'good' features is obviously unclear. But what this does show is that having a large 
filing system is insufficient in itself to dictate poor retrieval. 
Finally, subject 28, a manager, roughly conformed to the 'good retriever' profile including 
precise retrieval and careful ftling, except in one respect. They reported that the way they used 
information was highly unpredictable. This person was rather unusual in that, even by 
managers' standards, they dealt only with an extremely small amount of information - just one 
desk drawer and part of a shelf. Information uses, though unpredictable, implied repeated 
applications of the same documents. On this basis, it could be hypothesised that the 
detrimental 'effects' of unpredictability might be counteracted by small system size and/or high 
frequency of use. Given the presence of other variables normally associated with good 
retrieval, these variables could, of course, be irrelevant Nevertheless, continuing this line of 
reasoning, it seems that frequency of interaction rather than system size per se might be more 
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important to ease of rettieval. Subject 18 had very similar situational features of small system 
size (in the lower third of the sample), and unpredictable information uses. However, these 
combined not with high frequency of interaction and precise rettieval, but low usage and 
imprecise rettieval. 
There is, thus, evidence to suggest that posession of situational features normally associated 
with poor rettieval (Le. from Figure 6.1) does not necessarily mean that rettieval wiII, in fact, 
be poor. There is similar evidence on the reverse side of the coin. Two examples show how 
neat filing is not always associated with easy rettieval. 
Using S 18 again, it is interesting to note that they had neat categorisation throughout their filing 
system. Yet, despite this their rettieval was imprecise. Whether this is 'because' most 
information was also infrequently used, or 'because' most information uses were 
unpredictable, or both, is unanswerable from these data. 
More convincing evidence that neat filing on its own will not necessarily improve rettieval 
comes from a manager (S6) who filed neatly, and in other respects generally conformed to the 
'good rettieval' pattern. However, amongst all managers they were the least precise rettiever, 
only able to, "Deduce to some extent where two thirds of my things are". This case was 
somewhat unusual because the person was in a recently created post requiring the coordination 
of work from two different departments. Half of their filing system had been brought with 
them from their previous job as manager of one of these departments and half had been 
inherited from the ex-manager of the other department. Both parts contained neat, clear-cut 
categories, which although workable in their old contexts were blatantly irrelevant to their new 
role, with rettieval involving lengthy searches through different categories in both systems. 
Here, an obvious conclusion could be that neat filing is useless unless it comprises categories 
directly relevant to work being done (a new variable). It is also worthwhile noting at this point 
that although the manager put considerable care into filing when it was done at all, they felt 
very aggrieved that they did not have enough time do sort the whole lot out. They felt the 
powers that be had simply failed to recognise the information management implications of the 
organisational change they had imposed, and failed to ensure that resources - time and/or 
support - were available. 
Thus, evidence has been presented for possible reasons why some people had situational 
profIles and rettieval performance running contrary to general trends. This has highlighted 
problems of measurement and intetpretation. It seems that in order to understand why people 
manage information the way they do, one cannot hide behind a false security of numbers. 
Rather, it is necessary to delve into the specifics, differences and peculiarities of individual 
situations. Doing this for cases with extremely 'aberrant' results has provided a glimpse of the 
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complexity of the issues. It has also suggested that some conditions may be more important 
than others in predicting and perhaps even in detennining levels of retrieval performance. 
Specifically, they are consistent with a hypothesis that mechanisms, either intentional or 
unintentional, which increase the levels of cognitive interaction with fIled material in a manner 
relevant to how that information will be used, could offset the negative 'effects' of other 
features. This might particularly be true where a precise fIling strategy is adopted - which 
could either be 'neat' or a particular form of 'messiness' where ambiguous information is fIled 
precisely into the category where it is most likely to be needed. But again, it may be essential 
that these categories are directly relevant to the way information will be used. Similarly, an 
absence of such features could render retrieval less precise than it might be in situations 
otherwise associated with higher levels of performance. The kinds of mechanisms which 
could plausibly increase cognitive familiarity have been seen to include putting effort into filing 
so that potential uses of information are carefully considered, categories being changed if they 
become less useful, and high levels of ongoing interaction with items throughout a fIling 
system. 
6.4.2.3 Non-Significant Correlations 
Five variables were not significantly associated with either RFRP or precision: the length of 
time someone has spent in their job, the variety of reasons why documents may be used, the 
extent to which information is stored using cross referencing and indexing or active-archive 
criteria, and whether a job is person or object-oriented. 
It cannot, however, be accepted that this is evidence of no relationship between these variables 
and retrieval performance. Low correlations could have been found for a number of reasons. 
Measurement may have been unreliable, the range of 'scores' on a variable severely restricted, 
or measurement too gross to detect qualitative differences in 'independent' variables which 
could successfully differentiate levels of retrieval performance. Moreover, the variables could 
be non-linearly or, in combination with other variables, interactively related to retrieval 
performance. 
These possibilities, except reliability, for which data is unavailable, will be explored for each of 
the variables. Interpreting such analyses must bear in mind the fact that the data contains 
unusual and anomalous cases. Further, non-linear relationships and interactions are 
notoriously unstable in small samples, so any apparent effects here could only form hypotheses 
about larger populations. On the other hand, the presence of any significant result would 
warrant attention: there is so much internal variation in the data on other parameters that such 
findings could well be robust and reasonably generalisable. 
-- -- - -- --------------------
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a) Restriction Of Range 
The effect of restriction of range on the rank correlation method used in the main analysis 
(Medclis, 1984, p.273) is to diminish the size of correlations, as there will be more rank ties to 
correct for (and ties reduce correlations), and, on average, effect sizes will be smaller (the sum 
of rank sums squared is reduced). Whilst this is true, it is not a viable explanation of low 
correlations here, because other variables with equally gross classifications were, in fact, 
significantly correlated with retrieval. There is, however, another sense in which range 
restriction could have been operating: measures taken may have been conceptually invalid. 
This possibility is obvious for the variable 'the length of time someone has spent in their job'. 
It had been hypothesised that this might be imponant to ease of retrieval simply because the 
longer someone has been in their job the more likely they are to be familiar with its information 
handling demands. It is well-known that as people become increasingly expert the better they 
can remember meaningful information about their area of expertise, probably because they 
mentally organise data into larger units (e.g. Chase and Simon's 1973 study of expen and 
novice chess players). There are at least two possible reasons why such an effect was not 
found here. Firstly, the effect, if it exists, might take the form of an initial period of learning 
where performance improves quite rapidly, followed by relative stability: that is, the fonn of a 
classic learning curve. People whose learning had stabilised would reduce the size of a linear 
correlation. However, it is not wonhwhiIe looking for this in the present data because one 
might also expect learning curves for different types of job to vary in terms of how rapidly 
performance improves and the highest level of retrieval performance possible given variation 
also in the precise methods used to manage information. A second possible explanation is that 
the variable 'time in job' was simply that, it did not account for leaming carried over from 
previous jobs. Although the times people had been in their present posts ranged from 2 
months to 20 years, those at the lower end of the scale had, without exception, been internally 
shifted to different responsibilities. They would have had ample time to become familiar with 
at least most local demands, effectively wiping out the possibility of detecting the hypothesised 
connection to retrieval. 
Given this characteristic of the data coupled with the fact that quite different learning curves 
could well obtain for the different jobs studied, it is hardly surprising that a significant 
corelation was not found. Nevenheless, this does serve to highlight features a more adequate 
test of the hypothesis would need to consider. For example, to count 'time' from when a 
person began dealing with the conceptual matter of their present job: as people are normally 
recruited on the basis of familiarity with overall conceptual frameworks of a particular function 
this might be defined as 'the beginning of your working life' or 'when you embarked on a 
radical change in career direction'. Again, as leaming curves are likely to be specific to 
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particular jobs, learning strategies, infonnation management techniques and so on, it might be 
more appropriate to track individuals' perfonnance over time or gain retrospective accounts. 
Thus, looked at numerically, range restriction does not adequately account for non-significant 
correlations in this study. However, conceptually, there may have been inadvertent restriction 
of actual range on the variable 'Ienth of time in job'. As this explanation, in conjunction with 
other ideas, seems reasonable, the variable will not be analysed further. 
b) Grossness Of Measurement 
Non-significant correlations could also potentially be explained through grossness of 
measurement. At any given level of such variables, retrieval performance might be clearly 
differentiated by fmer-grained qualitative differences. 
This might particularly be true of the variable 'the average variety of reasons why anyone 
document may need to be used'. In Section 6.4.1 I) it was seen how usage variety can arise 
through quite disparate sets of circumstances - from overlap in the conceptual subject matter of 
work, to the people to whom a piece of infonnation may relate and variation in how 
infonnation is used in connection with different people. These different sources of variety 
were arbitrarily lumped together in the categorisation scheme for the variable. Although it is 
possible that such distinctions could improve predictions of retrieval perfonnance, there are no 
obvious discrepancies in the source of variety between 'good' and 'poor' retrievers at anyone 
level of the variable. 
The same is true of divisions between person and object-oriented jobs. Splitting job titles into 
groups according to retrieval perfonnance and whether the subject-matter of work is primarily 
oriented to people and social matters or inanimate artefacts does not reveal any clear differences 
in type of topic dealt with by 'good' and 'poor' retrievers (Figure 6.2). 
For the remaining two variables - the extent of cross-referencing or multiple indexing and 
active-archive storage - analysis of detailed qualitative distinctions cannot be done. Basically, 
both measures overlook the detail of how information is actually stored using these particular 
strategies, and even if infonnation were available any effects would likely be far too complex to 
conjecture within such a small sample. 
Thus, from these data there is no evidence that detailed qualitative differences in 'independent' 
variables ignored in the gross categorisation schemes used could potentially better predict 
retrieval perfonnance. 
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Figure 6.2 Job Titles Qf Interviewees In Person Or Object-Oriented Jobs At Different Levels 
Of Retrieval Performance 
Persons 
Persons 
RELATIVE FREQUENCY OF RETRlEV AL PROBLEMS 
Good 
Employee relations manager 
Medieval history lecturer 
History lecturer 
Applied psychology researcher 
Technical manager 
Materials buyer 
Contracts administration and 
marketing services manager 
Data processing manager 
Instrumentation research group 
manager 
Structural mechanics applications 
research manager 
Physics lecturer 
MM! senior research engineer 
RETRffiV AL PRECISION 
Good 
Medieval history lecturer 
Office manager 
Employee relations manager 
Materials buyer 
Contracts administration and 
marketing services manager 
Materials technology lecturer 
and academic advisor 
Technical manager 
Data processing manager 
Instrumentation research group 
manager 
Drawing office manager 
Medium 
Office manager 
Sociology researcher 
History researcher 
Materials technology lecturer 
and academic advisor 
Drawing office manager 
Marketing services manager 
MM! technical manager 
Technical cost manager 
Medium 
History lecturer 
Sociology researcher 
History researcher 
Sociology researcher 
Applied psychnlogy researcher 
Poor 
Sociology researcher 
Politics researcher 
~gementaccounting 
services controller 
Hydromechanics researcher 
IT electronics researcher 
MM! researcher 
Commercial manager 
Packaging R & D manager 
Industrial science lecturer 
Materials technology 
researcher 
Poor 
Politics researcher 
Physics lecturer Materials technology 
Marketing services manager researcher 
Structural mechanics applications MM! senior research 
research manager engineer 
Hydromechanics researcher Packaging R&D manager 
Commercial manager Industrial science lecturer 
~gement accounting services 
controller 
IT electronics researcher 
MM! researcher 
MM! technical manager 
Technical cost manager 
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c) Non-Linear Relationships 
The presence of non-linear relationships between variables and retrieval pezfonnance can be 
addressed using Kruskall-Wallis one-way analysis of variance by ranks. This would reveal 
whether there are any gross differences in retrieval perfonnance between groups at different 
levels of 'independent' variables. It would not, however, permit inferences about the precise 
direction of such effects. A more specific test tolerating unequal sample sizes (Meddis, 1984, 
p.187) technically cannot be legitimately used in this type of exploratory data analysis. It 
should be noted that one of the variables - whether a job's subject matter is primarily oriented 
to objects or people - cannot, as a dichotomy, be subjected to non-linear analysis. 
The results given in Figure 6.3 below suggest it to be unlikely that any of the variables in 
question were in fact related to retrieval performance non-linearly in the present study. This is 
not to say that such relationships may not exist given a larger or different sample. 
Figure 6.3 Are variables Not Significantly Correlated With Retrieval Non-Linearly Related 7 
The table shows (rounded) mean rank retrieval scores at different levels of each variable, and values 
of H corrected for ties (Siegel, 1956, p.189). The higher the score, the 'better' the reponed retrieval. 
MI:lI~U!ll Qf R~trklvl!! r~rfQlJllance 
&ERE:. PreciSiQ!l 
\TariabIe I.&m 
Variety Low 18 17 "Relative frequency of 
Medium 9 H'=5.5 12 H'=2.8 retrieval problems 
High 17 13 
Cross-Referencing/lndexing None 17 15 
Low 13 18 
Medium 15 H'=1.9 13 H'=1.6 Critical values of chi-square for 
High 20 13 significance at the 5% level are: 
6.0 for 2df and 7.8 for 3df 
Active-AIchive Storage Low 20 26 
Medium 19 H'=1.6 18 H'=4.3 
High 15 14 
- - - - - - ---------------------------
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d) Interactions 
Strictly speaking, an analysis of combined 'effects' of variables should not be performed with 
these data. As the study has not, in advance, stated what possible interactions might be, 
analysis should be non-directional. However, methods of doing this with rank data demand 
equal numbers of observations in each cell: which does not apply here. If analysis is to be 
done at all, formal rules will be broken. It is decided to do this because of the useful insights it 
may yield. The method used is given in Meddis (1984, p.299). 
There are two particular problems with the analysis. 
First, if the data are split to examine how combinations of even two variables relate to retrieval, 
there are many empty cells. Such cases could not be analysed for interactions because the 
method logically requires cells to be filled for purposes of statistical control. This effect is 
obviously compounded as more variables are included. To simplify matters only two 
'independent' variables will be considered at a time, and analysis be only of extreme variable 
pair groups (Le. the 'lowest' and 'highest' groups on each variable). The justification for 
examining only extreme groups is that if there is any effect at all it is amongst such people that 
it would most likely show up. Whether interactive analyses can be performed will obviously 
be entirely fortuitous. 
The second problem is that whilst Meddis's method takes account of cell size, caution must be 
exercised in interpretation. It has been seen how the data contains anomalies of measurement 
and unusual cases. The analyses have not excluded such people. In reasonably large cells, the 
effect of one anomalous case should not be too adverse, but in small cells it could be. In 
interpreting any significant interactions it is therefore important to watch out for:-
- Low cell frequencies 
- Cells with large proportions of anomalous or unusual cases 
- Extreme and roughly even variation of scores within a cell 
A full listing of interactive analyses is given in Appendix G. Significant results are dealt with 
by each variable in turn. 
i) The Average Variety Of Reasons Why Any One Document May Need To Be Used 
One significant 'interaction' (out of a total of 12 possible with the data) was found (analysis 
no. 21, Appendix G). Earlier, it was seen how retrieval tends to be more precise where 
--.-----------------------------------------------------
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infonnation is stored 'neatly' rather than 'messily' (Section 6.4.2). The significant result here 
suggests that these 'benefits' of filing neatly may be more marked where document usage 
variety is low (p <.05). Conversely, where usage variety is high, there is little difference in 
retrieval perfonnance between those who store information neatly or messily. If causally true, 
this might imply that under conditions where the same information may be used for multiple 
purposes, there is no point in attempting to file into unambiguous categories. 
The above interpretation needs to be tempered by recognition that the crucial distinction rests on 
a single case. Only S29 fell in the category of neat filing and high variety, and whilst there is 
nothing to suggest them as unusual or anomalous, the fmding cannot be taken particularly 
seriously, especially as other explanations could be invoked (for example, they found it 
difficult to predict what information would be used for (Appendix D». Nevertheless, the 
effect, if it more generally exists, can be interpreted cognitively, and if causal could imply that, 
all else being equal, where documents are used for wide ranging reasons, attempting to find a 
reasonably unambignous categorisation scheme might not reap any appreciable benefits for 
retrieval. 
ii) The Extent To Which Infonnation Is Cross-Referenced And Multiply Indexed 
It was expected that incorporating greater amounts of cross referencing and indexing into a 
fIling system would improve retrieval to the extent that simply a larger number of potential 
access routes to information were available. That this was not the case is surprising. There is, 
however, evidence that use of cross-referencing and indexing might 'interact' with other 
variables to predict how well people retrieve (viz Appendix G). 
The analysis suggests that using cross-referencing and indexing extensively (rather than not at 
all) is associated with significantly better retrieval:-
a) Where information handling is relatively unprocedural and unpredictable 
b) In research work and where people work alone.2 
There were, however, only two people in the whole sample who used cross-referencing and 
indexing extensively (S2 and S29), and therefore all cases where interactive analysis was 
perfonned had two cells where n=1. The extent to which these people were typical is 
unknown - the cases certainly do not appear to present other explanations - so excluding other 
possibilities on which the study has no information, this could potentially be a real effect. If 
so, it might mean, for example, for a typical manager, such multiple filing structures may be 
irrelevant to ease of retrieval, whilst for a typical researcher they could be of great benefit. 
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iii) The Extent To Which Information Is Stored By Active-Archive Criteria 
There is some very slender evidence that active-archive storage might interact with the 
predictability of information uses - the only variable for which such analysis was possible 
(Appendix G, analyses 54 and 65). It was found earlier how the easier it is to predict what 
information will be used for the easier retrieval tends to be (Section 6.4.2). The interaction 
found here suggests that those with the lowest relative frequencies of retrieval problems 
additionally do not store information by active-archive criteria (p< .05), and those retrieving 
most imprecisely adopt the fIling strategy globally (p< .025). H causally true, this might imply 
active-archive storage as detrimental to retrieval performance. However, the finding needs to 
be interpreted in context Only two people fell in the category of low active-archive structuring 
(S3 and S28), and the reason why they scored so well on the retrieval measures could easily 
have some other explanation. Both, for example, had extremely small systems containing only 
current information with which they interacted constantly, a feature which made them unique 
amongst the sample. Whether the apparent interaction is due to such factors or storage strategy 
is therefore entirely uncertain. 
In sum, it appears that, on balance, whether people store information by the criteria of stages of 
processing and relevance to ongoing work may be irrelevant to how easily they can retrieve that 
information. On the other hand, given that so few people sampled failed to store their 
information in this way and those who did so were probably atypical, the finding is necessarily 
inconclusive. 
iv) Whether The Subject Matter Of A Job Is Primarily People Or Objects 
Interactive analysis (Appendix G) suggests that in object-oriented jobs, retrieval is significantly 
worse if combined with: not scheduling time for filing, filing messily, jobs which are not 
highly procedural, information uses are unpredictable, fIling is difficult and people are under 
little pressure to retrieve qnickly (low pressure to file). 3 All these features in themselves are 
already known to combine with poor retrieval (Section 6.4.2). In other words, the detrimental 
2 P values and analysis number (AN) in Appendix G for these results 
Retrieyal Measure 
~ Precisjon 
Yariable ~ AN ~ AN 
ProceduraIity 
PrediclabiJity 
Research/managerial 
Work a1one/with others 
.025 29 
.05 31 
.NS 28 
.NS 32 
.01 
.025 
.01 
.025 
41 
43 
40 
44 
-----------------------------------------------------
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'effect' of these job features might be accentuated in object-orientedjobs. Conversely, in 
person-oriented jobs, whether these variable features are positive or negative 'makes' less of a 
difference to retrieval. 
Interpreting these results needs the exercise of extreme caution for at least two reasons. 
Firstly, two of the analyses had one cell where n=l, and the people in these cells were 
anomalous. In the comparison of fIling ease against person/object oriented jobs, only S21 was 
in the category of 'person and difficult', and they were extremely unusual in that they spent, 
"Possibly too much time organising their infonnation," a fact which, as previously argued, 
possibly accounts for their excellent retrieval performance (Section 6.4.2.2). Again, in the 
comparison of how vital it is to retrieve information quickly ('pressure to fIle') against 
person/object oriented jobs, only S28 fell in the category 'person and essential to find 
information quickly'. Their excellent retrieval could similarly be explained through their being 
extremely unusual by storing only a very small amount of infonnation which was constantly 
used. The reasoning behind this was given in the preceding section (6.4.2.3, d), Hi». These 
two analyses, therefore, show absolutely nothing of note. 
Secondly, any observed 'effects' cannot necessarily be attributed to an interaction between 
person/object oriented jobs and the other variables involved. As with all other interactive 
analyses in this study, there could equally be alternative explanations based on variables which 
correlate with either or both in any analysis. Most blatant in the present case is the fact that 
those in person or object-oriented jobs were more likely to be, respectively, researchers and 
managers: categories which may covary with other factors potentially important to ease of 
retrieval (e.g. see Appendix F). 
Thus, whether the subject matter of a job was primarily oriented to social or inanimate objects 
appeared to combine with other variables to differentially predict retrieval perfonnance: namely 
that in jobs which are object-oriented, the detrimental 'effects' of certain aspects of infonnation 
3 p values and analysis number (AN) in AorendiJ< G for these results 
Retrieval Measure 
~ Precision 
Variable I!.S.. AN I!.S.. m 
Time (made) for fJling .05 78 .NS 88 
Neat/messy fIling .025 79 .NS 89 
Predictability NS 76 .05 86 
Procedurality .025 74 .025 84 
Ease/difficulty of fIling .001 82 NS 92 ) Analyses with one cell of n = 1 
Pressure to fIle NS 75 .05 85 ) 
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management appear to be worsened. However, interpreting why this may have been so is an 
open question due to obvious confounding with other covarying factors. 
6.4.3 The Influence Of Situational Versus Individual Differences 
It is important to address the issue of influences of situational and individual differences on 
infonnation management because situaltional connections seen in the present study could be a 
function of the types of people found in those situations. If true, to formulate design ideas on 
their basis could be, metaphorically, to bark up the wrong tree ! 
To tackle this issue, an analysis was planned from two specific types of data - historical 
accounts of changes in work and information management, and contemporaneous accounts of 
object/infonnation management outside of work. The idea behind this was that if infonnation 
management effects have an individual difference component, then behaviour should show 
some stability over time and contexts. On the other hand, if they are situationally specific there 
should be abrupt differences across contexts. 
Already, even before the plauned analysis, there is evidence in both directions. 
For example, the measures taken were global averages, and most people had a mixture of 
different features, and, although there is no statistical evidence for such a claim, these features 
conformed remarkably to type (Section 6.4.2), though, as with other associations, exceptions 
exist. For instance, a person with largely unprocedural information and largely poor retrieval 
might handle a small amount procedurally, and often this would be easier to both manage and 
retrieve. If individual differences alone were operating, such striking effects probably would 
not have occurred within individual cases. Rather it seems as if there might be something 
intrinsic to how infonnation is used which has some influence on the ease with which it can be 
managed. 
Again, there is evidence suggesting that the level of satisfactoriness (RFRP) with a given level 
ofretrieval performance (Precision) is, in part influenced by situational features, such as, how 
essential it is to the job to find information quickly, and in part by the stringency of the 
information-retrieval goals individuals happen to set themselves (Section 6.4.2.1). 
It is therefore hardly surprising that the plauned analysis of this question reveals similarly 
equivocal results. 
It had been hypothesised that, if information management at work is a function of the job 
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someone does:-
- Changes in infonnation management will coincide with changes in jobs. 
- Being disorganised or organised in other areas of life will not be significantly correlated 
with, respectively, disorganised and organised information management at work. 
Taking the contemporaneous hypothesis first, the evidence runs contrary to predictions. Those 
who 'kept everything in its place' and were able to find things easily at home, for example, 
gardening implements, personal administrative infonnation, clothes, and other other household 
objects, also tended at work to me 'neatly' (p <.01) and retrieve better (p <.025 for precision, 
and p < .001 for relative frequency ofretrieval problems) (Appendix F). This suggests the 
possible operation of individual differences in information management. 
Moving to the historical data, people were split into different categories on the basis of whether 
they reported marked changes over time in the work they had done, the way they managed 
infonnation at work, and whether the two had coincided. Information management here was 
defmed as information storage strategies and the success of retrieval. The value of this 
information is represented in graphical form in Figure 6.4, and the frequencies of interviewees 
falling in these cells is shown in Figure 6.5. 
Most reported that both the type of work they did and the way they managed their information 
had remained reasonably stable over time. As this could be equally a function of individual 
differences and jobs, it is not helpful in examining the influence of either. However, the 
remaining cases fall in cells which are useful. Eleven people said their filing and/or retrieval 
had changed 'consequent' to changes in their work, and two reported their infonnation 
management had remained consistent through 'radical' changes in work. These instances 
provide evidence on both sides of the coin. The fonner (cell 1) would seem to strongly 
implicate jobs as a major influence, whilst the latter (cell 3) could possibly implicate the 
operation of stable individual differences. 
Understanding this evidence does, however, require an examination of what was going on in 
individual cases. Exactly what changes people in these groups claimed to have occured (or 
not) is detailed in Figure 6.6. 
One interpretation of cell 3, for example, could be that individual differences are not implied, 
but rather that the job changes which occurred were irrelevant to information management. If 
the types of changes for cases in cell 3 were different to those in cell 1, this could certainly be 
an interpretation. If they are similar, though, an individual difference effect would be 
suggested. From the data, job changes for those in cell 3 have no clear counterparts in cell 1, 
152 
Chapter 6 Jobs and Filing: Results 
Figure 6.4 The value Of Historical Data To The Issue Of Relative Influences Of Jobs And 
Individual Differences On Infonnation Management 
Observations in each of the cells potentially implicate the factors indicated as explanations of information 
management. 
Work done over time has: 
Changed Not changed 
Infonnation management has: 
Changed: Coinciding with work changes 1) Jobs 
Not coinciding 
Not changed 
2) Unidentified source 4) Unidentified source 
3) Individual differences 5) No useful information 
or 
Job changes were irrelevant 
to information management 
Figure 6.5 The Coincidence Of Changes In Work And Filing-Retrieval 
The cells show frequencies of subjects. Two were omitted as changes to their information management were 
externally imposed. 
Work done over time has: 
Changed Not changed 
Infonnation management bas: 
Changed; Coinciding with work changes 1) 11 
Not COinciding 2) 0 4) 0 
Not changed 3) 2 5) 15 
so perhaps these types of job changes do not carry 'consequences' for information 
management 
The remaining data in cell 1, for those who said changes in jobs and information management 
were related, suggests that the demands work places on a system can have some influence on 
filing and retrieval. In some cases, work changes were associated with changes in both filing 
strategy and retrieval. Here, it could be argued that changes to retrieval were wrought not by 
changes in the type of work done but by altered filing strategies which could have a 'cause' in a 
different domain, for example, an individual's response to taking a new job. This would not 
constitute evidence in favour of a causal interpretation of information management in terms of 
- - - ----------------------------------------------------------------------------------------------
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Figure 6.6 Types Of Changes In Work And Information Mana&ement 
Job changes 
CeJI l' Infonnation manawnent cbanrr4 as work changed 
6. 
9. 
12. 
14. 
15. 
17. 
27. 
11. 
16. 
20. 
30. 
Merger of two department's mansgerial roles 
Own research to client-based research 
More procedural infonnation handling 
More important to find things quickly 
Research to research and administrative 
Need more infonnation 
More important to find things quickly 
Promotion from practically-based research 
to mansger of research group 
More administrative 
Infonnation now needs to be accessible to 
others, not just them 
Promotion from practically·based research 
to manager of research group 
More administrative 
Promotion from research to manager of 
research group 
Change from being responsible for myself 
to being responsible for others 
More information to deal with from a wider 
variety ofsOW"CeS 
Involved in a larger number of research 
areas. 
Research to research and administrative 
More varied activities 
Morc information coming in at a faster 
rate and about more varied things 
Involved in a larger number of research 
projects 
More information to keep in order 
When starting. new research project 
Two simultaneous jobs as university 
researcher and county councillor. 
Council job involves procedural information 
handling, and fast retrieval is vital because 
they are dealing with others on cases. 
Research job is the reverse. 
Information management 
(Storsge strategy and retrieval) 
Previous clear-cut categories now overlap 
Remeval worse 
More organised 
Retrieval subjectively worse 
Cross-reference more and file into smaller 
categories to speed retrieval. 
Take more care over ruing 
Can find information faster 
Work and filing categories overlap more 
Take more care over filing 
File precisely into ambiguous categories 
Retrieval worse 
Used to loosely categorise. but now as others 
depend on them, information is more organised 
to facilitate faster access 
Categorisation now looser, organisation is 
more mental than physical. 
Retrieval is less precise 
Filing categories overlap more 
Strategy of keeping items they want to be 
reminded of visible doesnt work as there 
are too many activities to be reminded of. 
Retrieval worse 
Old strategy of loose categorisation no 
longer works for retrieval. 
Old categories beoome obsolete and remeval 
suffers. 
In both jobs information is stored in large 
undifferentiated categories and retrieval is 
imprecise: an effect accepted in research for 
the other benefits it reaps e.g. serendipity. 
but a problem in council work where these are 
absent 
Cell 3'lnfonnation manacement slid not chance as work changed 
5. Chemical analyst to data processing mansger Organised, remeval good 
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26. Manager of drawing office to technical cost 
manager (produces cost estimates) 
Work is now less precise. with a more rapid 
turnover of infonnation 
More contact company-wide 
Manage infonnation in 'much the same' way 
Retrieval perfonnance maintained 
work-type. In other cases (16, 20 and 30), however, changes in work were associated only 
with changes in the ability to retrieve, whilst flling strategies remained relatively stable. This 
more clearly implies type of work done as a possible causal variable in information 
management 
At the same time, however, evidence in cell 1 does not exclude the possibility of individual 
differences as an influence. There were instances with apparently similar job changes but 
different kinds of information management 'consequence'. For example, cases 30 and 9's 
work became more procedural, with greater external contact and pressure to find items quickly, 
yet in one this 'brought' changes in retrieval alone and in the other to filing as well. Similarly, 
cases 9 and 14 reported rather similar changes in work, both took greater care organising 
information but they diverged over whether retrieval improved or worsened. Obviously, 
differences could rest in more precise considerations of demands and flling strategy, but 
differences between individuals-in-situations remains open as an interpretation. 
Thus, it appears that personal information management 'effects' are likely to be a function of 
both the information handling demands of work and the flling strategies individuals choose to 
adopt This rather unsurprising result, given the generally accepted interpretation of behaviour 
as being both situationally and individually determined (e.g. Eysenck, 1982), is nevertheless 
important because to the extent that job factors have been demonstrated as likely to have a clear 
and direct influence on information management it is worthwhile pursuing possible design 
implications of data in the present study. Though not overwhelming, there is some evidence 
that this might be true. 
6.5 Discussion 
The analysis has shown that in the following situations retrieval tends to be worse (imprecise 
and high subjective difficulty):-
1. Information is not used according to clearly-defined procedures. 
2. What information might be used for is unpredictable. 
3. Little time is scheduled to keep filing in order. 
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4. Information is filed 'messily' i.e. imprecisely. 
5. Large amounts of infonnation are stored. 
6. When filing is done, little care and effort is put into it 
These features were themselves highly interrelated and tended to describe researchers, while 
the reverse typified managers. There is thus some empirical support for suspicions raised by 
the earlier work of Malone (1982) and Cole (1981). 4 
Whilst the features statistically differentiated good from poor retrieval, many poor retrievers 
exhibited some features normally associated with good retrieval and vice versa. Assuming 
causality, from an examination of patterns of such exceptions, it was suggested that what might 
important to ease of retrieval is how combinations of situational features act to influence 
cognitive familiarity with stored documents. 
Other variables were significantly correlated with only one retrieval measure. 
Specifically, where:-
- it was not vital to ftud information quickly (low pressure to file) 
- people worked alone 
were associated with imprecise retrieval alone 
and 
- difficulty in categorising infonnation 
was associated only with high subjective retrieval difficulty. 
It was pointed out that these differences might have arisen because of variations in attitudes to 
information management. 
Still other variables were not significantly correlated with either retrieval measure: 
active-archive storage; variety of infonnation uses; time in job; use of cross-referencing and 
indexing; and 5 whether a job is oriented to objects or people. Whilst some significant 
interactive relationships were found, these invariably had alternative explanations based on the 
peculiarities of the critical cases involved. 
The aim of the study was to examine situational associates of retrieval perfonnance with a view 
to discussing possible implications for design. To simplify matters, only general findings 
4 It is not considered worthwhile to conduct a detailed comparison with earlier work. As pointed out in Chapler 
4, the variables they suggest are multiply inlerpretative, and, being purely exploratory the evidence weak. 
Nevertheless, that items 1 to 4 were clearly suggested in their studies too, lends corroborative evidence to these 
fmdings' possible generality. 
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pertaining to both retrieval measures will be discussed from this perspective: variables 
correlating with both the ability to retrieve precisely and subjective attitudes of retrieval 
pezfonnance might be expected to have wider usefulness to design. In order for design ideas 
to carry reasonable weight, at least two criteria need to be fulfilled. 
Firstly, being correlational, the data do not say whether situational variables are likely to be in 
any way causally relevant to retrieval. One obvious alternative explanation is that situational 
factors are merely incidental and individual differences primarily underlie perfonnance. The 
study has provided evidence for both. The strongest evidence (purely because it was amenable 
to statistical analysis) was for cross-situational stability, though interactional effects between 
situations and individual factors were potentially implicated. Although evidence for the 
influence of situational variables per se was not overwhelmingly convincing, it is considered 
worthwhile to pursue discussion. 
Secondly, it is not clear whether the descriptions people gave were truthful. One reason why 
the managerial group exhibited superior retrieval and its 'associated' situational characteristics 
could rest on a social explanation. Managers were recruited via personnel or public relations 
departments, who dealt with the arrangement of interviews. It is entirely possible that those 
chosen were those internal recruiters believed would provide the 'best' examples of 
infonnation management. This is not an unknown source of bias in fieldwork (e.g. 
Damodaran, 1986). Further, both internal recruiters and the managers themselves might have 
had greater incentive than university researchers to appear in a good light. Although 
confidentiality of findings was assured, perhaps it was believed that in some way company 
image was at stake. 
Again, of all those taking part, it was amongst managers that the greatest suspicion over the use 
of data was present. Part of this might be fears over commercial confidentiality, but part 
appeared to be a fear of evaluation by superiors. Such influences might have been less marked 
or absent amongst academics because, for instance, they are used to operating on the basis of 
personal research reputation, at the level studied are not closely controlled by organisational 
authorities, and/or they were more aware that the process of academic research is bound by a 
clear code of ethics. There is no formal evidence in support of this idea; it is merely a 
5 This is in direct contradiction to a hypothesis arising from Broadbent and Broadbent's (1978) experimental 
study of me organisation. Apart from obvious explanations based on the relative constraints of the two studies, 
it seems probable that the difference could be because of how 'person/object' oriented was defmed. Here the 
criterion was the subject matter of work. The Broadbents' criteria are not entirely clear, however, (Chapter 
4.2.2), and so more detailed discussion will not be pursued. 
ill 
------------------------------- -----
- ---------------------------------------
Chapter 6 Jobs and Filing: Results 
sUbjective judgement of differences in reaction between interview groups. Nevertheless, if 
true, the fmdings of this study would partially reflect what people perceive as ideal infonnation 
management, rather than what actually occurs. Another aspect of this issue is that, even if 
people were reporting as accurately as they were able, other factors could have reduced 
validity. For example, some questions in this study required judgements offrequency, and it 
is believed that frequency estimates can be biased, for instance, when a class of event has 
occurred many times (e.g. Bruce and Read, 1988). In order to proceed with an analysis of 
what the fmdings might mean, it will be assumed that biasing factors were not overwhelmingly 
present and what people reported was a reasonably accurate reflection of what occurred. 
Thus, the following discussion of possible design implications of these data will assume 
situational variables which correlate with retrieval to be causally relevant and that the data itself 
is valid. It is considered useful to make such assumptions because it can serve to highlight the 
potential value of the results to design, and indeed concomitantly point to methods by which its 
validity might be evaluated. 
6.5.1 Hxpothetical Causal Mechanisms 
The way that these data might be translated into design ideas depends on the overall strategy 
adopted. On the one hand one might simply attempt to mimic what it is that good retrievers do, 
and on the other one could attempt to widen design ideas by hypothesising as to what causal 
mechanisms underlie observed 'effects'. Some ideas have already been presented about 
hypothetical causal mechanisms, and they are worth reiterating and expanding here. 
In Section 6.4.2.2 where an analysis of possible reasons for contradictory cases was 
examined, a general hypothesis was developed about why it is that variables significantly 
correlated with retrieval might be causally related. This hypothesis revolved around a cognitive 
explanation based on the idea that any mechanism which increases the level of cognitive 
interaction with stored information in a manner which is relevant to how that information will 
be used will improve a user's ability to retrieve that information. It is perhaps for this reason 
that retrieval can be unexpectedly efficient in situations containing features nonnally 
characterising poor retrieval, and vice-versa. Similarly, this could also serve to explain why 
some variables might be differentially operarative under some conditions (Section 6.4.2.3 d». 
On the basis of these, albeit informal, analyses, and extending conceptually from them, it could 
be hypothesised that the following cognitive mechanisms might explain counections, if causal, 
between situational variables and retrieval in this study. Although in practice these variables 
were highly interrelated, and therefore it is impossible to say which, if any, might have been 
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relevant, it is assumed that each was independently operative and so attempt is made to discern 
independent explanations for each. Variables are only considered conjointly if they raise 
obvious and interesting issues. It should be noted that possible causal mechanisms are noted 
only as a way of demonstrating how the results might be interpretable within a framework of 
cognitive processes. The processes offered are not claimed to be the sole or even the best 
explanations. 
Procedurality and predictability can be largely considered together because both involve a 
clarity and stability of information use. Procedures also provide a sequential framework for 
information handling. 
Where it is clear what information will be used for, and those contexts of use are stable over 
time, the ability to retrieve stored information might be enhanced. Stability of information use 
implies that contexts in which information is used are similar to previous contexts. According 
to the encoding specificity principle (fulving and Thomson, 1973), a retrieval context which 
supplies cues sufficiently similar to cues in a previous context permits memory for that 
previous context to be readily accessed. In handling information at work, the recalled previous 
context might be expected to comprise aspects of not simply the recall of what information 
items were used but of where that information was stored at the time. 
The situation is, perhaps, not quite so simple. For example, invoking the concept of 'stability' 
to explain retrieval performance differences does not necessarily work with the variable 
procedurality. It could be possible for relatively unprocedural work to still involve stable 
information uses: the lack of procedurality arising because information uses are not sequenced 
in a clear temporal framework. This did not generally happen in the present context because 
low procedurality was closely coupled with relative inability to predict what information might 
be used for. However, if low procedurality and stability of information use co-occured with 
difficult retrieval, procedurality might be claimed to involve other 'causal' mechanisms. Such 
mechanisms also stand in their own right as alternative or conjoint explanations of the data 
obtained. 
For instance, the temporal framework that a procedure provides might assist memory for the 
usefulness of information and where it is stored. The ancient mnemonic method of loci, 
associating information which must be remembered in sequence with a mental walkthrough of 
a familiar imagined setting which is re-run at recall, is well-known to be highly effective. 
Again, eyewitness testimony research indicates that more accurate and detailed recall seems to 
be produced if the temporal sequence of events as they originally occurred is recalled in 
different orders (e.g. Geiselman, 1988). Perhaps a similar type of process happens in work 
which is procedural. It cannot be claimed that people in the present study actually used 
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sequence data to help them recall, but the fact that procedural work by definition involves clear 
sequences allows the possibility that this could have occurred. Moreover, earlier chapters 
provide anecdotal evidence in support of the notion. For example, in Chapter 3 it was seen 
how some people habitually replay previous contexts of document use in order to help them 
locate documents. Further,in this study, three people incidentally remarked that they used 
detailed diaries of what work they had been doing when as a way of jogging their memory as 
to what information was relevant to a current task and where it might be located. Although 
these examples are spread across a variety of work contexts (some were researchers and some 
managers), they could be seen as more general instantiations of the principle of reinstating the 
conditions of encoding in memory by use of sequential prompts. What could make procedural 
work a likely candidate for such a strategy is that the very procedurality of information 
handling makes it an obvious and readily available strategy to use. 
The variable time made available for filing, that is the willingness of a user to schedule time to 
keep information organised, might also have a cognitive connection to the ability to retrieve 
filed documents. Time spent on leaming per se is not a good predictor of what people will 
remember (e.g. Tulving, 1966). More important is the extent to which elaborative encoding 
occurs during leaming time (e.g. Craik and Tulving, 1975). One factor which appears to 
influence the liklihood of elaborate encoding is attitudinal. Morris, Tweedy and Gruneberg 
(1985), for example, report that football scores are better remembered if a person likes the team 
they pertain to, possibly because the results are more personally salient. A similar type of 
effect might have occured amongst subjects in the present study. Those who were unwilling to 
spend time filing gave explanations such as lack of time, other things are more important, and 
that the job they do does not demand it. Conversely, those who did make time for filing cited 
work-related demands and that they liked to be organised (Section 6.4.1 e». It is tempting to 
suggest two factors behind this variable. That is, whether people will shedule time for filing is 
a function of how they feel about keeping information organised and/or their ability to retrieve 
it, coupled with what their job itself demands of them in this sphere. These factors might 
combine to produce a level of 'salience', to use Morris et al's term, which influences memorial 
encoding processes for information stored in a filing system. Again, it has been demonstrated 
how repeated attempts at retrieval from memory increase the chances of that information 
remaining accessible in memory at a later date (e.g. Bjork, 1988). A similar effect could have 
occurred here, for if people schedule time for filing they will be practicing skills important to 
finding externally stored information in the future. The same could, of course, be true of any 
interaction with a filing system which occurs. 
The Care which is taken over filing might influence retrieval performance because of the 
cognitive effort expended in organising information. Specifically, once again, this might be 
expected to produce more elaborative or variable encoding of where stored information will be 
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used and where it is located. The types of strategies 'careful' ftlers used included: making sure 
that the filing categories they had were as unambiguous and work-relevant as possible, and 
examining possible reasons why a document might be used in the future (Section 6.4.1 h) i) 
and m)). 
Messy and neat filinc: - in itself, how precise and unambiguous an individual's ftling categories 
are is unlikely to influence retrieval. On the basis of this study, it has been seen how precise 
categorisation's association with ability to retrieve conld well depend on a host of other 
variables. For example, the relevance of the categorisation scheme to the way work will be 
carried out (e.g. do the categories contain documents that will need to be used together, in 
cases where it is not clear how a document could be categorised are other criteria such as where 
it is most likely to be required used as a basis for classification), and 'cognitive familiarity' 
with stored information and its contexts of use as wrought through other mechanisms such as 
the care which is taken over filing and frequency of interaction with ftled information (Section 
6.4.2.2). Although the precision of a categorisation sructure per se might not be relevant to 
ease of retrieval, the effon required to produce it could help through, for instance, inducing 
more variable encoding of document contexts of use and locations, whose usefulness might 
then be constrained by such factors as cue overload, the distinctiveness or similarity of items 
within categories and so on. The effan involved could also make a possible filing structure 
clearer because through it a person could become more of an expen in the conceptual structure 
of the information they store and how this relates to their work. For example, Egan and 
Schwartz (1979) have shown that expert technicians are more likely than novices to recall 
electric circuits by functional groupings even when those circuits are random. 
System size - obviously, the problems of situations where information uses are not clearly 
defined, categorisation is gross, usage is patchy, and little effon is put into filing it, would be 
compounded the larger a system is. However, mechanisms already outlined could potentially 
be used to overcome these problems - people with large systems who follow one or more of 
these practices (e.g. careful ftling, high frequency of interaction with information etc.) repon 
much better retrieval. Small systems obviously increase the chances that users will be more 
familiar with its contents, but it does not necessarily. For example, where interaction levels are 
uneven, those places less well-used are associated with worse retrieval. In itself, it seems that 
the sheer volume of information someone keeps is unlikely to be particularly relevant to ease of 
retrieval. However, where it might become a critical factor is in situations where practices 
acting to improve the ability to retrieve are absent, and these might well be more critical with 
larger systems. 
Thus, if it were true that obtained correlations between situational variables and retrieval were, 
in fact, causal, a variety of cognitive principles could be invoked in an attempt to explain the 
Chapter 6 Jobs and Filing: Results 
mechanisms which might be at work. What has been presented here is simply an overview of 
some possibilities including: encoding specificity, temporal frameworks as a retrieval cue, cue 
overload, encoding variability, distinctiveness, elaborative encoding and attitudinal effects on 
memory. In doing so it has become clear that although the variables investigated in this study 
were largely treated as unitary concepts for the purposes of analysis, if causally linked to 
retrieval, the explanations might not be unitary. Rather, anyone variable could comprise 
constellations of causal influences linked to particular attributes of a variable. Different 
combinations of such attributes might be interactively beneficial or detrimental. For example, 
the variable 'procedurality' includes both notions of stability-instability of information use and 
the extent to which information use follows a clear temporal sequence, each of which could 
involve multiple causal mechanisms which might act conjointly or in opposition to produce a 
given level of retrieval performance. Combinations of variables with their different levels of 
associated attributes yet further complicate the picture. 
One task of future research could be to begin isolating attributes of commonly-understood 
descriptive features of jobs in terms of both isolated and interactive cognitive influences on the 
ability to retrieve from a filing system. 
6.5.2 Possible Design Implications 
The fmdings of this study can be used as a basis for making design suggestions which future 
research could explore further. 
One general implication arises from the fact that this study has shown how a range of multiple 
factors present in real filing-retrieval situations could be involved in producing a given level of 
retrieval performance. The aetiology of ability to find information in an appropriate and timely 
manner is uulikely to be simple. Therefore, great care might need exercising in implementing 
'remedial' plans. For example, there could be little point in making available sophisticated 
computerised mechanisms or giving advice if a workforce lacks the commitment to use them. 
Nor is there value in suggesting major interventions where retrieval already reaches satisfactory 
levels: such people might, however, find tips on how to make information management easier 
of some benefit. For instance, this study has raised the hypothesis that advising 'managers' to 
cross-reference and index information might be inappropriate as it is simply superfluous to the 
retrieval demands their work places on them (Section 6.4.2.3 d) ii». More relevant might be 
general advice on how the nature of work has implications for information management, the 
benefits of scheduling time to do it, and techniques for quickly devising useful categorisation 
structures. 
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Secondly, it is possible to start predicting types of situations where retrieval might be expected 
to be poor. Beyond the overall distinction between research and lower/middle-managment 
(worse and bener retrieval, respectively), specific aspects of circumstance might predict 
information management difficulty in other settings. For example, amongst managers 
responsible for company strategy 'because' it is unclear what data will be used and exactly 
how. Again, difficulties could occur if a person has multiple roles requiring retrieval in 
incompatible ways. For instance, a social worker who with one hat needs to communicate 
stored information about all clients s/he deals with in counection with health, social and council 
authorities to those authorities separately, and with another hat must have the same information 
divided by individual clients ready to hand, may have extreme difficulty devising a 
categorisation structure to aid simple retrieval. And the problems could be further compounded 
as the geographical 'patches' of different branches of a single welfare agency can often be 
incongruent The origins of retrieval problems could, quite clearly, be as varied as possible 
plans of action for alleviating them. 
The following discussion explores possible design implications to give a flavour of some types 
of interventions which might be introduced and the conditions where they might be 
appropriate. These are based on situational variables seen as most consistently related to 
retrieval performance, specific features of information management identified as probably 
subsuming these variables, and the analysis of possible causal mechanisms. Once again, it is 
stressed that these ideas are simply extrapolated hypotheses. Much further work would be 
needed before they could be used with any confidence. 
One way of looking at methods of designing to improve ability to retrieve from a filing system 
is to divide factors which might be manipulated into those influencing what is stored in a user's 
memory and those influencing the process by which people remember. Given that the study 
has concentrated on conditions associated with retrieval rather than the retrieval process itself, 
the emphasis here is on methods of manipulating encoding, and through this overall levels of 
ability to retrieve. These ideas therefore complement other work in the area which concentrates 
more specifically on supporting how people retrieve, through practical implementations of, for 
instance, the process of reconstructive remembering based on partially-remembered fragments 
(e.g. Williams' (1984) experimental system 'RABBIT), and this plus temporal cuing (e.g. 
Lansdale et al's 'MEMOIRS' (1989». However, the division between these two areas is in 
many senses arbitrary: for example, the act of retrieval is liable to influence future retrieval. 
The difference is purely one of emphasis. 
Design ideas are structured under two headings: changes to the nature of work and alterations 
to the way information is managed. 
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6.5.2.1 Altering The Nature Of Work 
Manipulating the ability to retrieve by redesigning work might be only practicable in very 
constrained sets of circumstances. 
Generally speaking, finding infonnation quickly is not a primary job goal but merely 
subsidiary to those goals. It would therefore be vital to ensure that any changes made would 
not adversely affect more important functions. Some of the very job features apparently 
defining poor infonnation management are features inherent to some situations, and to alter 
them could be to remove part of the meaning and purpose of the job. For example, it has been 
seen how research inherently lacks detailed procedures consolidating the whole process, and 
information uses tend towards the unpredictable. These aspects cannot be radically changed 
because it would destroy the creativity and flexibility on which research partially depends for 
its success. 
Where job design could be more generally useful is where the retrieval of information is a 
primary goal, and/or where job changes could be introduced which also aim to serve functions 
other than personal information management per se. 
An obvious place where retrieval of information may be a primary goal are information s~ce~ 
such as citizens advice bLtreaux and customer service departments in large companies. Here, 
job design might assist the ability to retrieve through, for example, ensuring that clear 
procedures exist for the handling of different types of query. Such procedures might perhaps 
detail what infonnation to gather from an enquirer, company policy on appropriate reactions to 
problems, when to pass a query on to which higher authority, whether follow-up is necessary 
and if so what, how long it is necessary to keep records and so on. It might also be possible to 
introduce a greater level of predictability of information use by restricting the types of enquiries 
dealt with by anyone member of staff. This would, however, need to be carefully balanced 
against both potential problems of inflexibility if a member of staff who dealt with a particular 
area were absent, and what is known about good job design, for example, to not make a job so 
simple it reduces opportunity for personal control and use or development of an individual's 
skills (e.g. Warr, 1987). Nevertheless, the strategy of increasing predictability might be 
particularly useful where very large volumes of information are dealt with, and would be 
similar to the kind of specialisation which occurs in large libraries. Although it is probably true 
that the types of features outlined here are nonnally present anyway in information service 
jobs, if proven to be useful per se to retrieval it is helpful to make such considerations explicit. 
At this point it is interesting to note the reported effect on information management of job 
changes introduced in one of the field sites studied. Although it does not specifically relate to 
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changes in work and personal infonnation managment it does illustrate how the focus of design 
solutions in this context can profit by concentrating not simply on individuals and their work, 
but how groups of individuals work together. The site in question produced costing 
information for external organisations who wished to commission bespoke products from the 
company. The original work organisation involved each of the fifteen or so people employed 
in the department being responsible for a single aspect of costing across a range of products. 
The work was thus already highly procedural, but information tended to get 'lost in the works' 
because it was not always clear who was dealing with what at anyone time. The collaborative 
sol!lJ!QlLwas to redistribute work so that each person was responsible solely for a particular 
type of product. This not only made the department manager's task of keeping track of and 
answering external enquiries on current progress considerably easier, but also, according to job 
design principles of, for instance, task identity, significance, and skill variety, it could have 
improved levels of job satisfaction amongst his staff (e.g. Hackman and Oldham, 1980). 
In other situations where there may be little justification for changing what is done largely for 
the purpose of improving retrieval, it could nevertheless be integrated with other alterations to 
work practices which aim to enhance the quality of work produced. Some types of work, for 
example, might benefit from the clear framework procedures can provide. Two cases can be 
cited to illustrate this point. 
It is well known that in multidisciplinary health care major problems of coordinating activities 
between different health workers exist, most particularly since a policy of 'care in the 
community' has been introduced. In a study of one health authority (Coles, 1989) part of this 
problem was that clear procedures had not been agreed for the handling of individual cases, 
with the result that infonnation was often not provided at appropriate times to the people who 
needed it to conduct their part of the care process, and sometimes had not even been gathered. 
Whilst this study did not specifically address the issue of ability to retrieve at the level of 
individual filing systems, it would be interesting to find out whether this changes consequent 
-----'--"---'-
on the changes towards greater proceduralisation that the authority has planned. Certainly, to 
_ ... -----,. ---.~------ . __ .--- -,. 
-the e~tent thit-s-uccessful retrieval is defmed as an ability to gain access per se to the 'right' 
infonnation at the right time, the development of clear procedures should help enonnously in 
this context. 
Another example can be taken from the process of systems design itself. Currently, there is 
great interest in developing procedures by which human factors infonnation can be integrated 
into the structured analysis and design methods of software designers. As with the health 
authority example above, part of the problem and impetus for these initiatives has been that, in 
design, " ... there is considerable confusion regarding the process of human factors 
contributions, that is, how and when they should occur ... " (Walsh et al, 1988). Again, it 
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would be interesting to note any consequences structured methods might have for the 
management of personal information. 
Clearly, if it were true that introducing greater predictability and proceduraIity into work would 
improve ability to retrieve, then the reverse could equally be true. Some of the factors believed 
to be important to the production of meaningful and satisfying work, such as job enlargement 
(e.g. den Hertog, 1977), might therefore have negative consequences for information 
management. One instance suggesting this was encountered earlier, where the work of two 
departmental managers was combined into a single role (S6 Section 6.4.2.2). Data on 
information management implications of proposed job and organisational changes could be of 
great value to designers and managers alike, enabling more appropriate resource planning, for 
example, investment in database software, and temporary or permanent re-allocation of support 
staff. ,~o ( 
f-:;';:U;if specific features of work were causally linked to re~~~1 performance, work could be 1 
.R1!,·,t-I,..(\0C'" ! 
designed to help a,,?id problems, and it would be known if additional information management 
~ resources are likely to be required as a result of planned changes to work. To illustrate how 
this might work in practice, examples based on job correlates of retrieval in the present study 
were given. 
6.5.2.2 Changes In How Information Is Managed 
One way these data might have practical implications for the amelioration ofreal-life problems 
in retrieving information is via what they have to say about the information management 
activities engaged in by those who retrieve easily. It has been seen how these strategies could 
be regarded as specific instantiations of general cognitive principles underlying the effective 
encoding and maintenance of knowledge in memory. 'For practical purposes it would perhaps 
be most aposite to develop plans of action which do not necessarily mimic the types of 
strategies people currently use, but rather to be guided by the wider framework of existing 
understanding about memory and cognition, using the latter to propose novel techniques, 
whilst borrowing freely and extending from what good retrievers are known to do. 
With this as a basis, it becomes possible to envisage a variety of strategies people might find of 
some benefit. Subject to further work, these strategies might be incorporated as part of training 
and advice programs and/or into the design of computer software. 
The aim of the mechanisms is to increase the chances that what a person has available to mind 
at document retrieval will assist them in that process because of the way they have managed 
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their information in the past. A number of strategies are implied as possibilities by this study. 
Firstly, the way that information is filed could be important. Those who retrieved well did not 
allow the build up of piles of unfiled information (which are notoriously difficult to retrieve), 
but regularly made time to 'clear' it into a categorisation structure. An apparently succesful 
strategy in complex situations, such as occurred amongst researchers, where information had 
multiple and/or uncertain uses, was to mentally examine the contextls where a document might 
be used, and place the document in the category whose context was the most likely they would 
need it in. This imposes clearer criteria for future retrieval as well as potentially enriching the 
mental encoding initially laid down for a document. As to the exact form a filing structure 
could take, little data is available from this study other than in terms of vague generalities such 
as they might assist retrieval if the are 'work relevant'. There is, however, some evidence that 
a criterion of 'store together information which will be used together' might be of value (e.g. 
S6 Section 6.4.2.2). It could be possible to develop specific techniques to achieve this. For 
example, through drawing a diagram of the major activity areas in a job according to rules such 
as 'the groups formed should be 'as distinctive and mutually exclusive as possible' (the 
distinctiveness hypothesis e.g. Craik and Jacoby, 1979), and 'each group should imply 
information items likely to be used with varying frequencies' (to reduce potential cue overload 
for a category label (e.g. Parkin, 1980), and maintain higher levels of familiarity across a filing 
system). Achieving these goals could be, in turn, supported by specific structured techniques, 
and the output of such exercises used to physically organise information. 
Once formed, however, a filing structure can become obsolete through changes in the demands 
of work. For example, hlresearchwork particularly, the conceptulisation of a problem can 
---------alter markedly over time. The few researchers in this study who successfully circumvented 
problems of categorical obsolescence completely overhauled their filing systems as they 
became less useful. Whether their comparatively successful retrieval was due to a 'more 
relevant' categorisation structure, the activity of review, or both, is unclear. But possibly for 
practical purposes understanding the causal niceties is less important than knowing that the 
activity itself seems to work. Perhaps if clear criteria known to assist retrieval could be made 
available, or even simply clear criteria for the conduct of review exercises, such strategies 
might become more commonplace. 
Secondly, as information management problems are liable to be compounded with larger 
systems, keeping a system as small as possible could help the ability to retrieve. One way this 
could be assisted is by ensuring that only more relevant information is stored. The structuring 
and evaluation techniques given above might be useful to this decision-making process. 
Another way individual filing systems could be kept smaller would rely on the existence of 
groups who either work together or whose work subject matter overlaps. Here, common 
-- - -- - - -- --------------------------
Chapter 6 Jobs and Filing: Results 
infonnation could be kept in pooled stores, although these would raise a host of other design 
problems such as the loss of the generation effect (Chapter 2.3). Alternatively, infonnation 
could be more equitably split across individuals' filing systems in a work group. This strategy 
would require geographical proximity and/or reasonable availability of other members of the 
group for consultation. It would also require that the members of the group were fully aware 
of the types of infonnation others are likely to store. One problem with applying this idea to 
research work - the class amongst whom the largest filing systems were seen - is that this can 
be a highly specialised and lone activity. During an earlier study (Chapter 3) it became 
apparent that researchers in the same 'department' can often be unaware of what others are 
doing. In fact, during the earlier study the interviewer found themselves becoming, to later 
participants, an informal source of infonnation on such matters! Infonnation dissemination of 
this sort might fonn a useful part of reducing filing system size, as well as being a valuable 
method of encouraging cross-fertilisation of ideas. It is for reasons such as these - the 
opportunity to develop closer working relationships and the informal discussion and 
clarification of understandings - that a strategy of equitable infonnation distribution could be 
deemed more attractive than pooled storage (c.f. Chapter 2.7.4). 
Thirdly is the issue of maintaining cognitive linkages between stored infonnation, its contexts 
of use and locations. This could be regarded as a prime function of the mixed-frequency 
category and limited system size strategies already discussed. Another way of maintaining 
access both in memory and by implication a filing system could be by explicit practice. In a 
sense this is what those who retrieve well tend to do already - regularly using a filing system 
throughout its categorisation structure by scheduling time to organise and reorganise their 
infonnation. However, this idea could be extended on the basis of cognitive principles of 
learning. One principle which has received recent attention is expanding retrieval practice. 
Bjork (1988) reports the optimal way of maintaining infonnation in memory is to recall it, 
firstly, nearly immediately following initial presentation, and then at successively longer 
delays. That this technique could be applicable to the potentially large amounts of information 
stored in a filing system is evidenced by the fact it has been demonstrated (though in a 
single-subject study) as reasonably successful in the retention of 1600 plant names with 
associated pictures, some of them over a period of one and a half years (Linton, 1988). The 
nature of spaced retrieval practice also means that on anyone occasion the number of items to 
be practiced could remain fairly constant: there would be some newer items and some older 
ones. This could be a significant advantage if the activity were to be incorporated into work 
schedules. It is, however, true that the normally decreasing accessibility of unused items in 
memory is probably a valuable adaptive mechanism in everyday life (Bjork and Bjork, 1988). 
Far from arguing against the use of expanding practice in personal filing, there are some 
circumstances where it might be particularly applicable. A hallmark of poor retrieval in this 
study was that it tends to occur where information uses are unpredictable. Here, expanding 
- ---------------------------------------------------------------------------
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retrieval practice could help to maintain familiarity with infonnation perhaps otherwise accessed 
very little, and previous contexts of work where it has been used. In research work this 
problem was compounded by the fact that the most useful categorisations of documents can 
shift over time, with changes in the emphasis and understanding of research problems. 
Provided that these changes were evolutionary and not revolutionary, expanding practice might 
permit the gradual association of new contexts and ideas with the same document. Expanding 
practice techniques could perhaps be most amenable to implementation on computer, as a 
computer could be programmed to keep track of appropriate practice timings for individual 
items of infonnation. Further, being in posession of categorical data about documents, a 
computer could be designed to help ensure that people do actually remember the correct 
information about items, which is vital because later recall is otherwise not assisted (e.g. 
Bjork,op. cit). With this in mind, coupled with the need to ensure a similarity of retrieval 
processes both at practice and when the infonnation is required for work, the expanding 
practice technique might be usefully integrated into currently experimental systems for 
reconstructive retrieval, most notably the MEMOIRS interface being developed by Lansdale et 
aI (e.g. 1989). 
Finally, although there are various methods filers might use to improve subsequent retrieval, 
there is litle point in simply giving advice. An important reason why those experiencing 
difficulty rmding documents did not devote energy to getting and keeping organised was that 
they did not perceive such effort as having valuable payoffs. Part of the problem could well be 
that structuring strategies tend to evolve in an ad hoc manner of trial and error. Clear and 
simple techniques tailored to the requirements of individual situations, which have proven 
valuable to others could help. 
6.6 What The Interviewees Wanted 
Although various design possibilities arising from this study have been explored, the last word 
will be given to the participants themselves. 
At the end of the interview all were asked what, if anything, they thought would make 
managing their infonnation and rmding it easier. Only three people did not mention anything 
they believed would help; two were completely satisfied with the way their systems worked, 
and the other, though not entirely so, was happy to accept its shortcomings. 
The types of comment people made ranged widely covering filing-retrieval mechanisms and 
practices, spilling over into more strictly organisational issues of the division of work. The 
most popular laments were for an assistant to take over information management and for more 
-- ---------------------------------------------------------------------------
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Figure 6.7 Interviewees' Views On What Would Improve Their Infonnation Management 
Frequency 
Filing (N = 30) 
Being more organised, sorting things out more often 4 
Throwing things out I 
Indexing 3 
Advice on indexing I 
Cross referencing 3 
Making filing categories more specific, and smaller 4 
An automatic filter for a document to say which categories of work it relates to I 
Extracting information (telephone numbers) from within mes and keeping it closer to hand 1 
A computer - with an electronic mail facility I 
- with an indexing mechanism I 
More fIling space and equipment 6 
Folders which will sit in a hanging me and allow the fIle drawer to close I 
The information people store in their offices and which may need to be accessed by other to be 
fIled under standard categories I 
Retrieval 
A mechanism to tell me to stop searching because what I'm looking for isn't there I 
Rapid browsing mechanisms I 
A revolving carousel on my desk to store reports because they would be easier to get at than if 
stored in a pile I 
A search mechanism to allow exploration of interrelationships between documents 1 
Keeping a list of filing cabinet contents on the wall by my desk 1 
A computer - allowing access to departmental files from my office 1 
to extract documents and information from within documents which is relevant 
to any problem I'm working on I 
An assistant to do the filing and retrieval 
More time 
Less information 
Someone to take over part of my job 
Speeding people in other departments up, so it doesn't delay my work 
8 
4 
I 
I 
I 
office space, fIling cabinets, folders, shelves etc. A complete list of ideas and their frequencies 
are given in Figure 6.8. Exactly what benefits such interventions might reap is, of course, 
unclear, much depending on precisely how they are carried out, but they are wonh noting. 
Some of the suggestions are simple and could be easily implemented, such as storing 
documents on desks which would otherwise be piled, in revolving carousels, and ensuring that 
folders will actually fit into other organising equipment These are obvious, but they could 
actually help. Other suggestions raise yet further issues which future research and design 
might wish to explore. For instance, one person mentioned that a mechanism which would tell 
them what they were searching for wasn't available would save a lot of time. This is, in effect, 
turning retrieval systems on their head because nonnally the concern is with showing people 
( 
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what IS in a system, rather than what isn't. Following from this one might envisage devices 
which monitor not only what goes into a system but what goes out of it and where, say to 
someone else or destroyed. Such infonnation could form a useful facility on a future retrieval 
system. 
6.7 Conclusion 
Ability to retrieve information was associated with particular types of work and infonnation 
management strategies. The results indicated that better retrievers (having more precise and 
problem-free retrieval) might be in jobs where information uses are stable and follow a 
procedural framework, take time and care over managing their fIling systems, store less 
information and have neater filing structures. 
Assuming observed connections to be causal:-
A) Various cognitive mechanisms were suggested as of potentially underlying importance, 
including encoding specificity, variability and elaboration, temporal cuing, and cue 
overload. This was presented only as a way of illustrating how the results might be 
understood within a standard framework of cognitive psychology, though clearly the study 
caunot provide specific evidence for the operation of these processes. 
B) Building on the pattern of the results a number of intervention strategies to enhance retrieval 
performance were put forward:-
1. Design jobs so that information uses are more stable and/or procedural (and by implication, 
beware of possible information management consequences of job designs introduced for 
other reasons). 
If a mooted beneficial effect of procedurality were true, namely the provision of a clear 
temporal framework from which remembering can proceed, it was pointed out that this 
could be provided without making work more procedural by simply using temporal cuing 
devices such as work diaries at retrieval. Certainly, some interviewees reported this as 
helpful. 
2. Encourage the practice of skills which will be useful at retrieval by:-
- scheduling time into the working day to keep filing in order 
- reorganising information if its categorisation structure becomes less useful 
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It was also suggested that the skill practicing activities prevalent amongst better retrievers 
might be formalised and enhanced by using the cognitive technique of expanding retrieval 
practice. This could be most readily implemented on a computer. 
3. Form a categorisation structure which is:-
- work-relevant e.g. store together information which will be used together 
- as neat as possible, but if it is ambiguous where an item should be fIled, store it in the 
category where one is most likely to need it 
4. Any existing difficulties in 'keeping up' with filing could easily be compounded as the 
volume of information stored becomes larger, and it is therefore also suggested that keeping 
filing systems small could help. Techniques to reduce information volume by review 
exercises and/or splitting document storage more equitably across work groups were put 
forward. 
Two important points were noted about these ideas. 
Firstly, although there was wide divergence in both ability to locate information precisely and 
the extent to which people perceived their retrieval as problematic, no one in this study claimed 
it to be entirely problem-free. This would suggest that techuiques to improve retrieval could 
have widespread use. 
Secondly, however, the precise way in which the general ideas for improving retrieval noted 
above might be implemented, or even which were relevant, would depend on the exact 
demands of a situation. For example, to attempt to make the work of a researcher highly 
procedural would be futile if not impossible, but there are potential aspects of procedurality, as 
pointed out, which could still be exploited in this enviroument. Again, expanding retrieval 
practice could be especially useful for researchers. Many complained about categories 
becoming obsolete, and good research requires innovation. Expanding retrieval practice could 
both ease the burden of category reorganisation and serve to remind people of the existence of 
information which might otherwise have been overlooked. Conversely, for a manager 
handling the adurinistration of product contracts, this type of device could be quite superfluous 
to retrieval requirements and other methods such as ensuring that time is both available and set 
aside to keep filing up to date could suffice. 
Finally, although the variables associated with retrieval might suggest 'profIles' which could be 
used to differentiate performance in real life, examining individual cases in detail showed how 
complex such prediction could become. Nevertheless, it is suggested that practitioners might 
find the present results useful as they highlight, both in terms of general concepts and in the 
- - -- - -- -- - --------------------
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descriptions provided of specific instances of those concepts, the types of conditions where 
one might expect retrieval to be particularly poor. Namely, in global tenns, where work is less 
procedural, infonnation uses are unpedictable, people are under considerable time pressure 
from their job, must fmd information quickly, and work alone. 
The study has demonstrated how the environment in which retrieval takes place could influence 
the perfonnance of that activity. But it has also highlighted how individual differences are 
likely to play a significant role. However, beyond variation in attitudes to infonnation 
management, exactly what these differences between people might be has not been addressed, 
and it is the task of the next chapter to consider this issue. 

CHAPTER? 
INDIVIDUAL DIFFERENCES IN INFORMATION MANAGEMENT 
Chapter 7 Individual Differences and Filing 
Chapter Contents 
Following the general research strategy for studying contextual factors in personal infonnation 
management (Chapter 3), this chapter examines individual differences covarying with ability to 
retrieve information one has fIled, by means of a 'laboratory' study mimicking salient features 
of filing systems in real life. 
Amongst a sample of undergraduates, individual differences in retrieval and retrieval-relevant 
filing are demonstrated by significant correlations with personality factors on the 16PF. 
Personality correlates of retrieval performance are used to suggest: occupations where people 
predisposed to poor retrieval might be found, and, assuming causality, possible mechanisms 
underlying observed variation and methods of counteracting them by design. 
Limitations on the potential applicability of the study to real life are explored in depth. 
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7. INDIVIDUAL DIFFERENCES IN INFORMATION MANAGEMENT 
7.1 Introduction 
Individual differences in technology use and requirements are increasingly coming under 
scrutiny in fields as wide ranging as fault diagnosis (e.g. Morrison and Duncan, 1988) and 
computer dependency (Shotton, 1988). In a design sense it is recognised that people who 
differ in cognitive style, personality, leaming strategy and so on may be better accommodated 
by different types of system, and the issues involved in the practical implementation of 
personalised interfaces are beginning to be explored (e.g. Greenberg and Witten, 1985). It is 
therefore somewhat swprising that in the area of information management and, in particular, 
personal information management, very little work has been done which directly addresses the 
existence and basis of individual differences. 
In information management generally, that is studies which have looked at the retrieval of 
information not filed by the person retrieving, there is some evidence of, for example, 
personality and cognitive-style related differences in the amounts of information people prefer 
to retrieve (e.g. Zmud, 1989 (see Chapter 2.7.3.1 b», that those with field-independent 
cognitive styles and higher IQs can perform videotex tasks faster and with less error (Morrison 
and Noble, 1987), and Canter et al (1985) have non-specifically hypothesised differences in 
explorativeness during hrowsing as reflecting variation in cognitive style. Although this area 
of research raises issues which could have implications for personal information management -
depending on how exactly it is defined - the concerns of the thesis are more directly related to 
the retrieval of specific information (Le. non-explorative) within a context where an individual 
is also responsible for fJ.!ing. Therefore, whilst it is important to bear this work in mind, other 
studies are of more immediate relevance. The same is true of some individual difference issues 
raised by work within the bounds of the adopted defmition of personal information 
management: for example, the ideas that certain types of people may 'naturally hoard' 
information (Cole, 1981 (see Chapter 2.5», and perhaps relately that people might differ in 
propensity to act as 'natural'librarians or borrowers (see Chapter 3.5.2.2). 
The thesis's theme is to examine, for paper-based personal information systems where a 
person both files and retrieves, differences both in ability to retrieve specific items and aspects 
of fJ.!e organisation which could influence retrieval, and to explore connections between these 
and 'external' variables. The pwposes are to enrich understanding of possible reasons for 
observed effects and thereby assist future design, and to predict environments where design 
intervention may be most critical. In the case of this study, the focus is on relating aspects of 
filing and retrieval to known dimensions of individual variation. 
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Specifically, the study examines personality-related differences in messy filing and ability to 
recognise a category where information has been stored when one already knows what 
information is to be retrieved (Le. cued recognition). A sample of 20 ergonomics students 
completed Cattell's l6PF and filed and retrieved pictures by a procedure which mimicked 
paper-based information systems. Messy filers tended to be both introverted and 
anxiety-prone, whilst better retrievers scored low on the 'intelligence' scale and were more 
outgoing. Messiness and ability to discriminate categories at retrieval were non-significantly 
correlated, although other evidence suggested a connection between them. Implications of the 
results for various types of assistive devices are explored, together with hypotheses as to 
where these particular kinds of information management difficulty might occur in real life. 
7.2 Previous Work 
There are three aspects of the relevant literature which must be searched: individual differences 
in file organisation, whether these differences in ftle organisation are likely to impact retrieval 
(as they are otherwise of little interest to the thesis), and, in isolation, individual differences in 
the ability to retrieve external data. Given the practical orientation of the thesis it is important to 
examine ideas relevant only to paper-based filing for, despite the wide growth in computer use, 
this remains the most prevalent medium for personal information management. Design 
intervention would largely proceed from this common baseline. 
7.2.1 Individual Differences In File Organisation And Its Implications For Retrieval 
Experimental and naturalistic studies have found pronounced differences in the way individuals 
organise information. Unfortunately, experimental work has concentrated mainly on aspects of 
file organisation which do not appear to be important dimensions of structural difference in 
real-life paper-based filing. 
For example, Broadbent and Broadbent (1978) examined the extent to which categories people 
assigned to each of a sequence of pictures could be re-expressed as a hierarchy. Although 
marked individual differences were found, it is known that in paper-based offices 
hierarchicalness is fairly uniform at about two levels and complex hierarchies are not used 
(Cole, 1981" p.124). Theoretically, categories assigned separately to items can imply, when 
viewed as a whole, a certain level of hierarchicalness, but this does not mean hierarchies would 
be physically produced if given the freedom to do so. 
Again, Durding, Becker and Gould (1974) noted that when asked to organise words to reflect 
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their interrelationships, some people consistently arranged them in lists even if tabular, network 
or hierarchical representations would be more appropriate. They suggested this could be 
because of difficulty in detecting semantic relationships in data, andlor in fitting words into a 
framework where multiple relationships to other items must be considered simultaneously 
(p.14). Though positing an interesting dimension of individual difference, the study was 
concerned with the complexity of item organisation in the sense of the multiplicity of attributes 
(or categories) which determine its positioning. Naturalistic studies show, however, that 
people keep their flling systems simple. They generaIly avoid cross-referencing, indexing and 
multiple flling (Chapter 2.6.3.1 and Chapter 6.4.1 m). 
Despite the focus of experimental work on aspects of structure which apparently would not 
differentiate between paper-based strategies in life, their findings could be relevant to other 
forms of technology. Reasons given for avoidance of complexity in paper-based flling include 
lack of space and time (e.g. Cole, 1981, p.124 and Chapter 6.4.1 m). It might, therefore, be 
true that complexity could occur with alternative facilities. For instance, on keyword-based 
systems it is easy to assign an item to multiple categories, and experimental work suggests 
there would be individual differences in the extent to which this was done. The Broadbents' 
study effectively mimicked filing by keyword, and one of the measures they used was 'words 
alone' - "the proportion of types (categories) which only occur on their own, as if they were a 
category which excludes any other." (p.349) - which is a rough index of the presence of 
multiple flling. Durding et al's study also addressed this issue as 'lists' are conceptually 
equivalent to 'words alone'. Both studies found differences in propensity to produce multiple 
or single category structures, and both suggest compatible correlates. One would expect 
people with higher educational qualifications (who, from Broadbent, are more likely to 
multiply file) to be better at recognising and expressing complex relationships in material 
(Durding's hypothesis about why some people are more likely to not adopt 'list' structures 
when they are inappropriate). Moreover, this structura1 difference could have practical 
consequences for ease of retrieval on keyword systems. For example, with the same number 
of categories, a words-alone strategy will increase retrieval precision (Le. reduce the number of 
items which would need to be scanned consequent on category choice), but may reduce recall 
(Le. the ability to retrieve a required item) because the chances of a category chosen at random 
containing the required item are less. 
The implications of previous experimental work on individual differences in flle structure could 
clearly be relevant to the design and deployment of a variety of technologies, some of which 
might help those who fmd paper-based information systems particularly problematic. 
However, the immediate concerns here are with identifying the latter, and for this, whilst 
experimental work will provide valuable interpretive insights, leads must be taken from 
naturalistic studies of paper-based filing. 
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Naturalistic studies of paper-based personal fIling in offices consistently indicate differences in 
the neatuess or messiness of file organisation 1. This has been found in surveys by Cole 
(1981), Malone (1982), and the present thesis (Chapter 6). The latter two studies also suggest 
that messy filing is associated with greater levels of retrieval failure, less precise and less 
problem-free retrieval. However, all this says is that differences exist and that they correlate 
with reported retrieval performance. Being generated in the context of real-life information 
management, a host of explanations other than characteristics of individuals and characteristics 
of fIle structures could be invoked. For example, messy filing is closely tied to jobs where 
information uses are less procedural and less predictable, which could make tidier forms of 
filing difficult to produce (Appendix F and Chapter 6.5.1). In order to be of interest to the 
present work, it is essential to demonstrate that characteristics of people could influence the 
extent to which filing is messy, and that messiness of filing in itself could influence ease of 
retrieval. 
Firstly, during the study on job correlates of information management at work, data was also 
collected about the management of personal belongings at home. Those who fIled neatly at 
work were significantly more organised at home, and those who filed messily were more 
disorganised (Chapter 6.4.3). This suggests individual differences might influence general 
organisational strategies, though it does not specifically suggest it for neat and messy filing. 
Secondly, the above study also examined possible effects of messy filing on ease of retrieval. 
It was concluded (6.5.1) that in naturalistic contexts neat or messy flling in itself is unlikely to 
be particularly important Other variables such as the relevance of a categorisation scheme to 
the way work is carried out and 'cognitive familiarity' with a flling system through, for 
example, frequency of use and the care taken in organising it were seen to potentially 
overwhelm any effects that might exist of neat and messy flling structures alone. Whilst this 
may be true, it is nevertheless also true that under conditions where all such possibly 
moderating factors are equal, messy flling should produce worse retrieval. Because, by 
definition, the connection between any category and the information it contains is less clear-cut 
where filing is messy, this would introduce an element of uncertainty to the retrieval process: a 
category could easily be chosen which does not contain the item an individual wants, and it will 
be a more difficult task to narrow information search. To use the information science terms, 
messy flling should, respectively, reduce recall and precision. 
1 Messy filing occurs where filing categories contain infonnation which is only vaguely related and/or could 
have been (but isn't) filed in other categories as well. Precise defmitions of this variable as used in different 
studies are given in Chapter 4.2.2 (Malone and Cole) and for this thesis, question 12 in Appendix C and Chapter 
6.4.1 f. 
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If it is accepted that the extent to which filing categories are precise and unambiguous might be 
influenced by some aspect of individual difference and that variations in this strategy could 
influence retrieval perfonnance, then it is worthwhile examining characteristics of people which 
might predispose them to produce messy file structures. 
Christie (1985) has suggested personality as important in the production of neat or messy 
organisations, though he does not speculate on how exactly it might operate. The study in 
Chapter 6, however, supports this general idea. There, variations in 'messiness' appeared to 
be based at least partially on general attitudes to filing and retrieval: messy filers often having 
an easy going attitude to the possible consequences of their adopted strategy (e.g. 6.4.2.1). 
Other ideas are raised by experimental work in this area. 
Extending from the work of Durding et al (op.cit.), if it is assumed that the proposed 
explanation for structural differences they observed is a real dimension of individual difference, 
then this could be relevant to the neatness of paper-based file organisation. The individual 
difference they implicitly propose is ability to detect semantic relationships in data and/or fit 
data into a framework where multiple relationships to other items must be simultaneously 
considered. On this basis it might be suggested that messy filers have difficulty discerning 
attributes of information which could form the basis of a situationally-relevant neat filing 
structure. There is some support for this idea. Cole (op.cit.p.121) and the study in Chapter 6 
(Appendix F) note that those reporting greater difficulty in filing tend to have messy filing 
structures. Moreover, it seems this difficulty might be located not in inability to detect 
relationships, but attempts at arranging information to reflect them (6.4.1 f). This does, 
however, still beg the question of what it is about the relationships people detect which could 
make the formation of a neat filing structure difficult. One of the measures used in the 
Broadbents' (op.cit) study of file structure and on which individual differences occurred could 
be relevant. This measure is 'crossing words', defined as, "the proportion of all types 
(categories) produced by an individual, which occur ... such that the type occurs both in the 
presence and in the absence of some other type, which also occurs in the absence of the first 
one considered." (p.349). This has the effect of making clear-cut, mutually exclusive 
categories impossible to form 2. The only ways such perceptions can be expressed in normal 
paper-based filing (barring, for example, complex multiple-attribute indexes) are either where 
attributes of documents are repeated across different categories (filing is precise though 
ambiguous as some document attributes are relevant to other categories), or anyone category 
will contain documents adhering in varying ways to a cluster of attributes (categories contain 
vaguely related information). The conceptual presence of crossing categories in paper-based 
situations should, therefore, contribute to messy filing. Put another way, individual 
differences in propensity to think in terms of crossing categories should moderate the effects of 
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situational factors on the existence of neat or messy filing. 
If the above is true, an indirect implication arises. The Broadbents report high levels of 
crossing words as significantly associated with low scores on another measure 'constraint per 
token' 3. Low scores on the latter were informally suggested as occurring amongst people in 
person-oriented work 4 and who are less obsessional. This suggests that those who file 
messily might be in person-oriented work and less obsessional. Whilst the study in Chapter 6 
examined but did not find support for the former hypothesis (6.4.2), the issue is still wide 
open. 
To summarise, existing work relevant to paper-based office filing suggests: marked differences 
in the neatness or messiness of infonnation organisations; that these could have direct 
implications for ease of retrieval in the sense of reducing recall and precision; and that 
individual differences could influence the messiness of a filing structure. The types of 
individual differences put forward include personality and, suggested here, cognitive 
differences in the perception of document attributes, specifically, the discernment of 'crossing 
words' as possible categories. 
7.2.2 Individual Differences In Ability To Retrieve 
Any effects a file structure might have on retrieval are likely to be modified by characteristics of 
a person which are pertinent to the retrieval of the data it contains. 
Retrieval of a specific item of information includes the following features. It must be decided 
2 Crossing words does not, however, cover all aspects of messy fIling. The latter can occur, even if only one of 
a set of categories used 10 describe an item is used elsewhere in the absence of the others. But, unlike crossing 
words, this aspect of messiness can theoretically be neatly resolved by the introduction of a simple hierarchy. 
3 Constraint per token is a comparative index of the extent 10 which anyone category is used independently, 
that is, its presence is not dependent on the presence of other categories as would occur in the lower levels of a 
hieran:hical structure. Low scores are equated with less hierarchicalness. The Broadbents define the measure on 
p.349-350. 
4 Broadbent and Broadbent described the following occupations as person -oriented: remedial teacher, health 
visitor, and taking an arts degree. These were contrasted with occupations of high scorers on constraint per 
token, which they labelled 'object-oriented': natural scientist, economist and librarian. 
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what information to retrieve, and, at least in systems of a paper-based type, a category is 
chosen (they will be visible and perhaps labelled) and its contents scanned. Clearly, this 
oversimplifies what, in practice, may be a complex, iterative process, and no implication of a 
clear sequence of events is intended. Nevertheless, these are aspects of what a user would 
have to do to retrieve specific items, and each could be influenced by individual differences in 
cognitive functioning. 
There could be any number of potential dimensions of individual differences in specific 
information retrieval. For example, the process by which retrieval proceeds (Le. retrieval as 
problem solving); ability to recall from memory aspects of documents relevant to retrieval (Le. 
memory recall); ahility to decide what document to search for when given a retrieval request 
(Le. cued recall from memory); ability to identify specified items on scanning tasks (Le. 
successive discrimination); and ability to recognise one category from amongst many as 
containing a required item (i.e. simultaneous discrimination/cued recognition) - to name some 
of the more obvious possibilities. Within the general rubric of the thesis (Chapter 2.8), the 
focus here is on the existence or otherwise of differences in ability to choose a 'correct' 
category, that is, one in which required information was previously filed. Even more 
specifically, this study will focus on recognition from a number of alternatives of a category 
assigned to an item at filing when what item is to be retrieved is already known. This 
represents but one aspect of a whole range of processes which could differentiate retrieval 
performance, but nevertheless an important part of that whole. 
There is very little literature which bears directly on this issue. Previous work on information 
management provides ouly oblique evidence for individual differences in retrieval performance, 
and does not separate possible processes involved. 
Naturalistic studies by Malone and the present thesis, as seen in the previous section, show 
there are differences in ability to retrieve documents from personal office information systems. 
The aetiology of relrieval difficulty has been seen to be potentially highly complex with 
individual and job variation implied as influencing file structures and file maintenance 
strategies, which in turn could influence performance at retrieval. That individual differences 
might be an additional variable is hinted by the fmding in Chapter 6 that those more likely to 
experience relrieval problems at work were more likely to lose personal belongings at home 
(Appendix F and Chapter 6.4.3). However, even this is tentative because retrieval abilities at 
home and work were also linked to messy organisational strategies: it could, in other words, be 
organising strategy rather than personal variation in ability to relrieve that impacts retrieval 
success. Whilst the evidence for individual differences is not convincing, the possibility still 
exists. 
Chapter 7 Individual Differences and Filing 
Studies outside the domain of personal filing per se also hint at individual differences in data 
retrieval ability. For example, Morrison and Noble (1987) studied variation in performance on 
videotex tasks, and found people who were field-independent and scored higher on an 
intelligence test (Ravens Progressive Matrices) performed the tasks faster and more accurately. 
Although the videotex task they studied included information retrieval (searching for and within 
aircraft timetables), they did not separate this from other aspects of the task (booking a ticket 
and using electronic mail). It is therefore impossible to tell to what degree their fmdings might 
be applicable to information retrieval, quite apart from personal filing in offices as people were 
retrieving information they had not filed themselves and which was arranged into complex 
hierarchies. 
Despite the dearth of evidence from the information management literature, on the basis of 
known variation in cognition, one would expect individual differences in category 
identification. For example, following from Witkin's (1977) distinction between 
field-dependent and independent cognitive styles, people of the former type might be less good 
at selecting appropriate categories, perhaps because of their relative inability to distinguish an 
item from its background. Again, people with impulsive rather than reflective styles (Kagan et 
al, 1964), might perform worse on retrieval tasks because they tend to make decisions rapidly 
with little concem for error. As a fmal example, those better able to select retrieval categories 
might be introverts: on simultaneous discrimination tasks, which are very similar to 
paper-based retrieval in the sense that both involve choice from a nmnber of visible options, 
introverts have higher hit rates and fewer false alarms than extraverts (Davies and 
Parasuraman, 1982). 
In sum, existing work does not exclude the possibility of an individual difference effect on the 
ability to recognise a category at retrieval as being where required information was previously 
stored, and known variability in cognition suggests this as likely. 
7.3 Direction Of The ReSearch 
Previous work on personal filing provides very scant evidence of individual differences in 
information structuring and even less of ability to select appropriate categories at retrieval. 
Nevertheless, if demonstrated, hypotheses assistive to design could be generated. For 
example, if there are individual differences in the messiness of filing, and, for argmnents sake, 
these are linked to people who are highly introverted, then this might suggest that occupations 
which attract such people would contain incumbents predisposed, irrespective of the nature of 
work done, to produce messy filing structures and perhaps experience its associated problems 
at retrieval. Again, if extraverts were worse at selecting correct categories at retrieval, as 
Chapter 7 Individual Differences and Filing 
perfonnance decrement amongst extraverts on monotonous tasks such as driving is believed to 
be underlain by impulsiveness (e.g. Loo, 1979), this might imply the usefulness, at least in 
monotonous situations, of retrieval devices which make the task more interesting and/or which 
counteract the consequences of error. 
The present work will examine the broad dimensions of individual differences hinted at by 
earlier research: the messiness of a subjective file structure and ability to differentiate by cued 
recognition between relevant and irrelevant categories at retrieval. It will not, however, set out 
to examine the very uncertain correlates of these differences which have been proposed. 
Rather, it will take a far more explorative approach. Given the aims of the study to better 
understand the cognitive basis of individual differences in filing and retrieval (if they exist), 
and begin predicting where they might occur in real life, it is important to focus linkages 
outside of the specific domain of personal information management to a domain of individual 
differences which will most readily permit hypotheses to be generated in both spheres. An 
economical way to achieve this is to search for relationships between filing-retrieval and 
personality. 
A second major consideration is that studying individual differences potentially allows control 
over extraneous variables such as situational features and even (statistically) the effect of file 
structure on ability to retrieve. In fact, if 'laboratory' control were not availed it would be 
impossible to address the issues of interest. However, this is done at the price of a possible 
lack of applicability to information management in real life. For example, it has been seen how 
the existence and consequences of messy flle organisations in offices are likely to be affected 
by a multitude of factors which may practically outweigh any influences of individual 
differences per se. Nevertheless, to demonstrate whether variation inherent to people is likely 
to play at least some part in what natura1isticall y occurs represents a valuable first step towards 
fuller understanding. Concomitantly, it will be essential to ensure that the flling-retrieval 
simulation is as similar as possible to filing-retrieval in rea1life, and delineate where exactly it 
differs. 
In sum, this study examines personality correlates of differences in messy flling and category 
differentiation at retrieval as they occur in a controlled filing-retrieval task which will attempt to 
simulate critical features of paper-based information management. 
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7.4 Methodology 
7.4.1 Basic Method: The Simulation And Real Life 
The simulation should attempt to retain as many features as possible in common with 
paper-based personal information management in real life. However, removing filing-retrieval 
into the 'laboratory' in combination with the specific issues of interest necessitates some 
departures. There are a number of obvious features of paper-based filing which the simulation 
should consider. 
Firstly, in real life, categories are visible at both filing and retrieval (even if not labelled 
explicitly). Not only are categories visible, but their contents are potentially accessible to form 
part of a complex, iterative decision-making process of category choice and scanning. The 
present study shall not be concemed with the detailed processes of filing and retrieval. Rather, 
it focuses on simple choices amongst visible categories. To avoid use of category contents in 
the task, categories will be physically disembodied from their contents. This can be achieved 
by participants keeping a non-repetitive list of categories they have assigned. It is important to 
ensure that category list construction is standardised across subjects to avert the potential 
influence of additional organising strategies. As novel descriptors emerge during the task they 
will be simply added to the bottom of the list. Filing and retrieval decisions would be made 
from viewing the list, and would represent, in effect, a person's 'first choices' in a process 
which in reality may be more complex. 
Potential non-equivalence of process complexity will be particularly crucial when considering 
implications of personality correlates of retrieval performance. This study limits itself to a 
single dimension of retrieval, namely for a specified item, the recognition from amongst filing 
categories of a category assigned to it earlier. However, in real life, people are not always 
aware of the specific item they require when retrieval begins. As already seen, this introduces 
a whole range of other possible cognitive processes to a real retrieval task which could 
additionally influence retrieval performance. In consequence, to the extent that these other 
processes are different between people in ways divergent to differences in the cued recognition 
task of the present study, and/or any cognitive processes relevant to information retrieval are 
differentially important according to situational circumstance, the ability of personality 
correlates of retrieval seen here to begin predicting where retrieval difficulties might occur in 
life would be severely limited. It could, nevertheless, allow hypotheses about where good or 
poor category recognition for known documents might be more likely, and could be reasonably 
relevant to the prediction of retrieval performance as a whole for situations where people 
usually know the item they require before they start searching. Although one might expect the 
latter to obtain, for example, in highly proceduralised situations where information uses are 
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predictable, and it is known from an earlier study that such situations are associated with 
comparatively problem-free retrieval (Chapter 6.4.2), the data could be useful to, say, ideas on 
the selection of appropriate personnel for such posts if instantaneous access to infonnation 
were crucial. 
Secondly, there is enormous variation in the size of real filing systems (e.g. Chapter 6.4.1 g). 
The present study is not interested in the aetiology of this variation and holds system size 
constant. This should be set at a level suffiently large to make differences in structure and 
retrieval ability apparent. Earlier studies which have found individual differences in structure 
have used 100 and 15-20 items (respectively, Broadbent and Broadbent, 1978; and Durding et 
al, 1974). Here, system size is fixed at eighty items. This requirement necessarily incurs 
another departure from naturalistic systems. In offices, stored information is normally textual, 
but as text takes time to ingest, it would require the simulated task to be either lengthy or 
involve few items: both of which are unacceptable. A simple way of speeding the procedure is 
to have subjects file pictures. 
Thirdly, rea1life information management occurs in a context of activity, not a vacuum. At the 
very least one would expect to know roughly what types of information to expect 'coming in' 
and what purpose filing is to fulfIl. These can be incorporated into subjects pre-task 
instructions, and will be minimal: describing the general type of information to be filed and that 
the purpose of filing is to later retrieve by recognising a category from a list. One aspect of 
context the simulation will completely destroy is the fact that real filing-retrieval does not 
normally occur in concentrated bursts but is interspersed with other activities which may affect 
understanding of and memory for the existing file structure. 
A fourth difference between the simulation and real life arises from the desire to study 
individual differences in the 'messiness' of file organisation. It has been argued that one 
important condition which could lead to messy filing in life is the conceptual presence of 
crossing categories. To study this it will be necessary to allow (but not require) subjects to 
assign multiple categories to each item filed. As multiple categorisation is naturalistically rare, 
the file structures produced in this study are therefore likely to be different from the physical 
structures a person might produce under conditions more closely equivalent to real life, but 
could inform of individual differences in how they might be conceptualised, that is, in a 
subjectively neat or messy fashion. 
Permitting multiple filing in the simulation while it is rare in rea1life also makes the retrieval 
task different. As multiple filing increases the probability of recall, the retrieval ability of 
participants in this study is likely to be inflated over real life, but to extents varying according 
to the extent to which they have filed multiply. This, as discussed later, can be handled 
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statistically. Relatedly, the subjective task in the two contexts is different: it is much easier to 
choose a correct category in the simulation. One way of reducing the liklihood of item recall is 
to state that the task pwpose is to not merely recall an item successfully, but to choose, if 
multiple categories exist, the most precise category which will do so. Asking for precise recall 
should force participants to not simply choose the most obvious category. However, beyond 
using this to increase the subjective difficulty and hence realism of the retrieval task, there is 
little point in examining ability to choose a precise category pet se. Firstly, multiple filing is 
rare in real life; this type of choice would hardly ever happen in paper-based systems. And 
second! y, although it could be argued that the purpose of retrieval in both cases is similar - to 
detect one correct category - the criterion for what is correct differs. N aturalistically the task is 
to remember conditions present when an item was filed, but for the simulation it is to remember 
conditions which can only exist once filing of all items is complete. 
From the methodology discussed thus far it is entirely possible that subjects could adopt a 
strategy of filing-for-retrieval very different to what might occur in real life. Subjects know 
that the purpose of filing is to later retrieve, and as novel descriptors are used they are added 
sequentially to a list which will later be used for the retrieval task. A simple strategy could be 
to assign one novel term to each successive item seen. The retrieval task would then become 
one of recognising a unique category in a list which reflects the temporal order of the flling 
task. The strategy should be discouraged because it would make the study unrepresentative of 
real life. Whilst temporal ordering can act as a retrieval cue in naturalistic systems, in none of 
the 42 filing systems this thesis has studied in detail thus far was this used as the sole 
organising principle: grouping into categories occurred in all of them. Moreover, the cognitive 
literature would suggest that assigning a unique category to each item might make the retrieval 
task extremely easy. Recognition performance is genetally found to improve when, at first 
presentation, people concentrate on distinctive attributes of items: for example Winograd 
(1978) has demonstrated its superiority in face recognition over answering questions about 
specified phySical features. Although the recognition tasks to which this finding applies have 
not, as far as the author is aware, involved cued recognition but, for example, choices between 
old and new items when they are presented in pairs, a similar effect could operate in the present 
context, and be relevant to the above filing strategy to the extent that distinctiveness of 
category-item pairs is defmable by the extent to which anyone category is unique to a particular 
filed item. On the other hand, of course, assigning a unique category to items at filing could 
make the retrieval task more difficult because if a category is widely applied to many items it 
makes it a safer bet that choosing that category will recall a required item. Nevertheless, a 
strategy of unique categories arrayed in temporal order would be quite disparate with what 
occurs in paper-based filing and effort should be made to discourage subjects from using it. A 
number of possibilities occur. The ordering of items on the non-repetitive category list could 
be randomised, but this would be administratively cumbersome, and unique categories for each 
- - - - - - - - -- - - -------------------------
Chapter 7 Individual Differences and Filing 
item could still be used. Second, the total number of categories a person may use might be 
restricted. A set of descriptors cannot be provided because in comparison to self-generated 
terms, as Broadbent and Broadbent (1978, p.348) have demonstrated, people use a wider 
range of categories and more multiple filing, and it is not clear whether differences between 
people would be similar in the two cases. Restricting the total number of self-generated terms 
could, however, be unhelpful to the aim of detecting differences between people: without 
restriction a large number of terms might be used, but none uniquely applied to anyone object. 
Three methods are adopted here. First, it can be stressed that the fIling procedure must involve 
viewing previous categories, and using them if they are appropriate. It could still, however, be 
possible to add a novel descriptor with each item. Second, subjects can be disqualified if more 
than a certain percentage of their categories are unique to a single item. This figure is arbitrarily 
set at 60% of the total number of categories used, and subjects should be pre-wamed of this. 
Third, if distinctiveness of categories (in terms of their uniqueness to anyone fIled item) 
signifIcantly covaries with retrieval performance, it could be held statistically constant in the 
main data analysis. 
Thus, whilst attempting to retain features present in real life situations of paper-based fIling, the 
simulation, by virtue of the issues it wishes to address, necessarily departs from the former in a 
number of respects. Pictures rather than text form the contents of the system, categories but 
not their contents are available for perusal at fIling and retrieval, the task is a concentrated burst 
of filing-retrieval rather than interspersed with other activities, multiple filing is deliberately 
made more likely, and consequently the SUbjective discrimination task at retrieval is to not 
simply choose a category containing a required item but that category containing the least other 
items. 
7.4.2 Sample 
Thirty first-year Ergonomics undergraduates took part in the study as part of their course in 
research methodology. The sample was chosen to enhance likely intersubject variability. 
Ergonomists tend to hail from a wide range of backgrounds, and as subjects were in their first 
term it is unlikely that this diversity would have been assuaged by similarities induced by a 
common course of study. Further, although the Ergonomics course involved study of 
individual differences and cognitive psychology, at such an early stage it is unlikely that 
subjects were highly familiar with these topics. 
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7.4.3 Choice Of Filing And Retrieval Materials 
Pictures to be filed were chosen randomly from the Janet Frazer autumn 1985 home shopping 
catalogue: two years out of date at the time of testing to help avoid subjects being overly 
familiar with its contents. Clothing was not included in the selection because there are likely to 
be marked sex differences in salience, and perhaps as, for example, seems to occur with 
memory for faces (Mueller and Thompson, 1988), extents of evaluative encoding and its 
normally memory-enhancing effects. Nor were toys included in the selection as they could 
invite too-obvious categorisations on the basis of age. The categories used, as defined by 
catalogue sections, covered: household/living, audio/tv, furnishings, bedroom, bathroom, 
kitchen, DIY and gardening, and personal. 
The choice of pictures involved producing triplets of numbers read consecutively from a 
random nurnber table, and a straightforward translation of these numbers into catalogue page 
numbers. For example, triplet 319 would define a picture from page 319 of the catalogue, and 
triplet 018 a picture from page 18. Triplets indicating pages which did not exist, which 
contained clothing or toys, or whose reverse side had already been used were excluded. On 
pages with more than one picture, a picture was chosen which had the least superimposed text, 
and in some cases more than one item was included in a picture, for example, a selection of 
gold watches. All text from the pages was removed, except for manufacturers' names, prices, 
and product names where these happened to be interposed over pictures. The sequence of 
random numberslpictures defined the sequence in which they would appear in the filing task. 
One problem with the use of this type of material is that it could readily invite categorisations 
based purely on object names or text present on slides. If adopted too widely the effect would 
be to reduce variability in fIle stmcture and perhaps retrieval performance. Explicit instmctions 
must therefore be given to avoid such strategies. 
Eighty pictures were selected and transferred onto photographic projection slides. A complete 
listing of filing items is given in Appendix R A subset of twenty of these items was similarly 
chosen at random for use in the retrieval task. These are also listed in Appendix H. 
7.4.4 Information Management Measures 
All the information management measures used require defmition of what is to be constmed as 
a unique filing category. Under conditions where people are permitted to assign multiple 
categories to an item at filing it is entirely possible that a set of multiple descriptors are always 
used together. This raises ambiguity over whether the set or single descriptors which comprise 
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it should be the unit of analysis. It is chosen to count categories as being what subjects list as 
separate categories: a single word or word pair such as 'dining-room'. 
A related problem is the potential use of synonyms. Though, procedurally, this is rendered 
less likely by making filing decisions on the basis of a complete, non-repetitive list of 
previously used categories, synonyms could still occur. No attempt is made to equate different 
descriptive terms, except for alternative forms of the same word such as singulars and plurals. 
A complete example of the data from one subject, together with derivations of the information 
management measures discussed below, is given in Appendix I. 
7.4.4.1 Messiness 
Messiness has been earlier defined as having at least three aspects (Chapter 4.2.2):-
1. Vaguely related information is grouped together 
2. Ambiguous information is filed precisely 
3. Multiple filing (which includes cross-referencing and indexing) 
The latter is a special type of messiness involving its expression in formal structures, and is 
little used in real filing systems (e.g. Chapter 2.6.3.1). The frrst two types of messy filing 
have been related to ease of retrieval (Section 7.2.1), and are therefore of interest here. 
Messy filing types one and two can be defined in terms of salient document attributes. They 
can both be seen as alternative strategies in the face of a similar distribution of descriptive 
attributes across filed items: namely, where at least one of the terms applicable to an item is 
used, on at least one other item, in the absence of all the other terms used to describe the frrst 
item and/or in the presence of an additional term. 
For example, if one item has the salient attributes A and B and another the attribute A, then the 
items could either be filed in the same category, that is, vaguely related information is grouped 
together (the vague relation here being the common presence of attribute A when other 
attributes differ), or the items could be filed in separate categories, that is, information is put 
into precise categories (A and B or A) where the attributes of their contents share attributes in 
common with the attributes of items in other categories (in this case attribute A). 
In the above example, it is possible to file neatly if a hierarchy is introduced: with B as a 
subcategory of A. It would not, however, be possible to avoid attribute repetition if there were 
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other documents with only attribute B: the structure would comprise A and B at the highest 
level with, respectively, either B or A as a subcategory. 
The present study will not be able to say anything about the type of filing strategy - flat, 
hierarchical, messy types I or 2 - a person would adopt in practice. What it can say is 
whether, given the descriptors a person uses, neat structures could potentially be formed, that 
is, whether filing could be neat either in a non-hierarchical or hierarchical structure. 
Aside from attempting to identify the types of people who might be more predisposed to file 
messily, it is useful to examine differences betwen flat and hierarchical messiness within 
information structures. If it were true that some people produce file structures which are messy 
only when flat, then one method such people might fmd useful are devices to assist the 
formation of hierarchies. This does, however, assume that hierarchies would not introduce 
performance difficulties of their own. as well they might the deeper they get. For example, 
Mantei and Cattell (1982) have found that recall of self-produced network structures (which 
necessarily involve a hierarchical component) includes use of synonyms. which. as they say, 
could produce access problems even if the task were to recognise rather than recall appropriate 
categories for items. Clearly, the more choice points, or levels, in a hierarchy, the greater the 
chances of this error occuring. The analysis will, therefore, need to watch for implied 
hierarchical depth in cases where hierarchical but not flat structures could be neat. Minimum 
hierarchical depth is defmed by the invariant conjoint application of descriptors at higher levels 
- for example, items AXB and YAB could form a two-level hierarchy with AB subordinating X 
and Y. 
The only measure used in earlier work which bears some similarity to neat and messy filing as 
defined by document attributes is Broadbent and Broadbent's (1978) index 'crossing words', 
which relates to hierarchical messiness. They define crossing words as, " ... the proportion of 
all types (different categories), which occur ... such that the type occurs both in the presence and 
in the absence of some other type, which also occurs in the absence of the first 
considered. "(p.349). Whilst the measure addresses propensity to produce a filing structure 
which could not be hierarchically neat, it does not address what the practical consequences for 
retrieval might be. A crossing category which occurs more frequently in a system would be 
expected to deleteriously affect retrieval to a greater extent than one which occurs less 
frequently simply because it would affect more items. The same could obviously apply if this 
method were used to measure flat messiness. It is therefore decided to measure both flat and 
hierarchical messiness in terms of the number of items in a system each affects, and to retain 
the Broadbents' 'crossing words' to allow comparison of present results with their work. All 
these measures address the extent to which a neat filing structure could potentially be formed. 
Another aspect of messiness might, quite independently, affect ability to retrieve: the extent to 
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which a category crosses with other categories. Increased interconnectedness of categories 
could serve either to confuse or assist retrieval. Called 'system messiness' this will be 
measured as the average number of categories crossed with by anyone category which could 
be used to retrieve any of the items filed, and assumes that categories assigned at filing can be 
chosen with equal probability at retrieval. 
Flat and hierarchical messiness. crossing words and system messiness were measured by the 
following procedure. 
1. Using a list of categories assigned to each separate item at filing Qist A), where more than 
one category describes a filed item, all possible pairwise combinations of those categories 
are listed (list C). Pairs are not repeated. 
2. For each pair of categories it is noted whether the fU'St occurs on list A in the absence of the 
second (if so, the first category is, for example, circled on list C), and whether the second 
occurs in the absence of the first (and if so, the second is circled). 
3. On a non-repetitive list (B) of all categories used during filing, flat and hierarchically messy 
categories are marked. A flat messy category is one which has been circled on list C. A 
hierarchically messy category is one which, on list C, occurs in at least one pair where both 
members have been circled. Both neat and messy categories are marked, for example, a 
messy category with a + and a neat category with a-. 
4. For any remaining category which occurs in a pair, it is checked on list A whether it is ever 
used on its own: if it does it is (flat) messy, and if it doesn't it is neat. Any categories still 
not marked must only ever occur on their own and therefore be neat. 
5. Items on list A which contain at least one flat messy category on list B are marked, as are 
items which contain at least one hierarchically messy category. The designators for each 
should be different, for example, a circle by flat messy items and a cross by hierarchically 
messy items. 
6. Flat messiness is found by counting the number of items designated as such, and the same is 
done to find hierarchical messiness. 
7. Crossing categories is found by dividing the number of categories on list B which are 
hierarchically messy, by the total number of different categories used in the system. 
8. For each crossing category, the number of other categories it crosses with is counted from 
list C, and multiplied by the number of times it is used in describing filed items from list A. 
Products are summed across crossing categories. 
9. From list A, the number of categories assigned throughout the whole system, including 
repetitions, is counted. 
IO.System messiness is found by dividing the above value at 8 by the value at 9. 
In all cases, the higher the index, the 'messier' the filing. 
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7.4.4.2 Retrieval: Ability To Discriminate Categories 
The crudest measure of ability to recognise a category at retrieval as where an item had 
previously been filed would be a simple count of the number of items individuals successfully 
retrieved. However, interest is in individual differences which affect category discrimination at 
retrieval, and this simple measure would be contaminated most obviously by the inherent 
difficulty of the task given the system structure a person has produced and other 
retrieval-relevant activities they engaged in during filing. Ideally, these would be held constant 
so that individual differences at retrieval could be observed in isolation. 
A number of types of variable might contaminate the measure. 
The chance probability of successful recall is clearly relevant The more categories assigned to 
anyone item at filing relative to the total number of different categories used throughout the 
system, the greater are the chances of a category chosen at random successfully retrieving that 
item. 
Again, if all else is equal, where people choose a retrieval category from a longer list a more 
difficult discriminative task is faced than where the list is less extensive: in the former there are 
simply more categories from which decisions about relevance have to be made. However, all 
else may not be equal. In particular, more important to recognition than the number of different 
categories, might be the uniqueness of a category to a given item, and/or the effortful 
elaboration of item characteristics at filing: distinctiveness and elaboration are both believed to 
improve recognition - at least in tasks requiring judgements of which of a pair of stimuli was 
previously seen (e.g. Winograd, 1978). Finally, the potential impact of 'system messiness' 
has already been noted in the previous section. 
Many other factors could be involved, and all one can hope to do is to control for the most 
obvious and measureable. This will be achieved using partial correlation. Here, probability of 
successful recall will be held routinely constant in all analyses involving retrieval performance. 
Other aspects of filing system structure: the total number of categories chosen from, the 
uniqueness of category-item pairs at retrieval, and system messiness will be held constant in 
the retrieval measure only if they are significantly correlated with the number of items people 
are able to recall. Differences in processing engaged in during filing must be allowed to freely 
vary, given the study's interest in differences in file structure, and although it would be 
possible to ask people to describe the strategies they used during filing, without further study 
the validity of what is reported would be uncertain. Such differences are, therefore, left for 
future research to investigate. 
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Recall, and some features of ming structure which might affect it in the present context are 
measured as follows. 
Recall - the number of items tested at retrieval for which a category was chosen which was 
assigned to that item at filing. As every subject attempted to retrieve the same number of items, 
the index is directly comparative. 
The probability of successful recall - the average number of categories assigned to a test item at 
filing divided by the total number of different categories used in the system. Lower values 
indicate that chance recall was less likely. 
Total number of categories chosen from - this is the number of different categories used at 
filing, without repetitions. 
The uniqueness of category-item pairs at retrieval (distinctiveness) - for each item tested, the 
number of times categories which could have retrieved it were used during the filing task are 
counted, these are summed across all items and divided by the number of categories (including 
repetitions) which could have retrieved the items tested. It is thus a measure of the mean 
number of items within a system to which anyone category relevant to successful retrieval on 
the task applied. 
Although the measure of retrieval will account for differences in probability of recall and, if 
necessary, other aspects of me structure, the result could not be attributed with any certainty to 
individual differences at retrieval. Any ideas about the influence of individual differences on 
ability to discriminate categories at retrieval would necessarily have to be tempered by the 
admission that differences in encoding andlor yet other aspects of me structure may have 
played a part. Nevertheless, controlling for the most obvious influences of structure should at 
least allow possible explanations to be more closely narrowed to individual differences in 
cognition at filing andlor retrieval. 
7.4.5 Measure Of Individual Differences In Personality 
Cattell's Sixteen Personality Factor Questionnaire was chosen. It is useful to current purposes 
of hypothesis generation for at least three reasons. It has been widely used. It covers a greater 
range of factors than other measures, which makes it useful to the potentially fuller description 
of personality correlates of information management. For example, unlike the Eysenck 
Personality Inventory, the 16PF additionally includes measures of 'intelligence', 
'tough-mindedness' and 'radicalism', which are important discriminators amongst British 
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American adults and, " .. the best weights for estimation will differ from one population or 
sample to another", and therefore, " ... will not be exactly accurate", occasionaIly overrunning 
the 1-10 scale, Cattell et al state that the procedure for applying to other samples should simply 
involve calling, "values of 1 or less, and 10 or more, stens 1 and 10, respectively." (p.126). 
This was the procedure adopted here. 
7.4.6 Procedure 
The filing-retrieval task was piloted on a sample of three students to ensure that instructions 
could be readily understood and to fmd out what would be a suitable presentation time for each 
item. Separately, the students filed items following the procedure below, except that they were 
told to file as quickly and accurately as they could. Each trial was timed, and the longest taken 
was just under 20 seconds. This was the time set for item presentation in the main procedure. 
The data collection procedure was split into two parts, separated by a week. Both parts 
involved group admininstration. 
On the first week, subjects were required to complete the 16PF questionnaire. This was done 
using the procedure outlined by IPAT (1972). Confidentiality of results was stressed and 
people were informed they would receive a copy of their profile at a later date. 
The next week, subjects conducted the filing-retrieval task. A copy of initial instructions and 
filing data sheets were supplied to each participant The instructions, as follows, were read 
out:-
"You will be shown 80 slides of a wide variety of household objects from a large mail order 
catalogue. Your task is split into two parts. FIrstly, the objects will be shown, and you will be 
asked to describe each object using one or more words. Following a break, some objects will 
be shown again, and your task will be to recognise from a list one of the words you previously 
used to describe that object 
In the task which will be done now, each object will be shown for 20 seconds. In this time, 
choose one or more words to describe the object, and record the words on lists A and B. 
---------------------------------------------------------------------------------
For example, if the frrst object 
is a telephone you might use 
words x and y to describe it, and 
you would write 'x, y' on line 1 
of list A. 
You would then take list B and 
write x on the fIrst line and y 
on the line immediately beneath. 
Chapter 7 Individual Differences and Filing 
LIST A: Object descriptors 
1. x,y 
2. 
3. 
4. 
LIST B: Descrlptor list 
x 
y 
When you are shown the second object, look at the words on list B. If any are appropriate to 
the new object, write them on line 2 of list A. You may also write down new descriptive 
words. 
For example, if you wish to 
describe object 2 with words x 
and z, write ·x. z' on line 2 of 
listA. 
The new descriptive word 'z' 
should then be written on Sheet B 
immediately beneath the last word. 
LIST A: Object descriptors 
1. x,y 
2. x,z 
3. 
4. 
LIST B: Desctiptor list 
x 
y 
z 
The procedure for object 2 is to be used for all other objects. 
-- - - - - - - - - -----~-------~ 
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When you are choosing words for objects please remember:-
The words must describe the objects in some way. They should NOT name the object, nor use 
any text present on the slide. 
You may describe an object using as many or as few words as you wish. 
Wherever possible, you should choose words you have already used. But you must NOT use 
a new word for every new object If you attempt to do this you will be disqualified. " 
A practice trial using the objects 'apple' and 'orange' followed, and subjects given the 
opportunity to clarify their understanding of the procedure. 
Once the fIling task was complete, object descriptor lists (A) were collected and subjects left the 
room and all materials for a quarter of an hour break before the retrieval task. 
A copy of the retrieval data sheet ('list C') and instructions were supplied to each participant. 
The instructions, as follows, were read out:-
"20 of the slides you saw earlier will be shown again, each for 20 seconds. For each slide 
look at list B: the descriptive words you used earlier, and choose ONE word which you think:-
a) you previously used to describe the object 
but which you also 
b) used least often in the earlier task 
When you have chosen a word, write it down on list C: the word for the first object shown on 
line I, the word for the second object shown on line 2, and so on." 
Before the task started any questions were answered. 
At a later date subjects were supplied, as promised, with their individual 16PF profiles, 
debriefed on the study and given an outline of the preliminary results. It was pointed out that 
the 16PF results showed how they stood relative to a general British population, and that they 
should not take it too seriously as normally if used for individual diagnosis or guidance it is 
used in conjunction with many other sources of information about a person. 
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7.5 Results 
7.5.1 Completing Subjects 
Of 30 students taking part in the study, 24 completed all testing sessions. A further four were 
eliminated from the analysis because over 60% of their filing categories were unique to a single 
filed item (see Section 7.4.1). The remaining 20 subjects were of ages ranging from 18 to 33 
(mean= 21, mode= 20), with 14 male and 6 female. Details and derived information 
management measures for all subjects are given in Appendix J. 
7.5.2 Form Of Analysis 
Associations between personality and information management measures of messiness and 
retrieval were analysed using Pearson's product-moment correlation. Aside from interval 
scaling, the statistic requires linear regressions in any two variables associated. Whilst it 
would be possible to test for regression linearity (e.g. using the technique given by Guilford, 
1965, p.314), the sample is so small that it is not considered worthwhile: even if significantly 
curvilinear regresssions were found, they could well be overly peculiar to this particular study. 
Instead, it is assumed that any relationships between variables are, if they exist, linear. More 
complex techniques such as prediction of criterion scores from personality variables using 
multiple regression are avoided for similar reasons. 
Correlations involving the retrieval measure - number of items successfully recalled - will hold 
constant by partial correlation the mean probability of successful recall as defined by the type of 
file structure a person produced. It has also been decided that if three other measureable 
aspects of filing structure markedly covary with recall they also should be held constant. As 
Figure 7.1 shows, neither the distinctiveness of category-item pairs, the number of different 
categories chosen from at retrieval, nor system messiness was significantly correlated with 
recall. Partial correlations of each with recall, holding constant the others and probability of 
chance recall, were not significant either: unsurprising, given that the variables held constant 
form a tightly related group (Appendix K). Nevertheless, as distinctiveness, number of 
categories and system messiness appear unimportant to recall scores in the sample, they will 
not be held constant in the main analysis. 
The aim of the present study is to generate data which can be used to hypothesise about wider 
populations. Given that personality has been measured relative to UK adults (the population 
about which it is wished to hypothesise), it would be theoretically possible to adjust 
correlations to estimate what they could be in a wider sample by using a technique commonly 
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Figure 7,1 Covariation Of File Structure And Recall 
No, of items recalled and:- 1: 1 Partial r 1 
Distinctiveness of category-item pairs ,12 0,53 -,09 -.36 
No, of different categories (types) -,29 -1.30 -.16 -.65 
System messiness -,08 -0.33 -.19 -.76 
tcrit.05 two-tailed with df as shown:- df=18, t=2.101 df=15, t=2.602 
employed in personnel selection. The technique can be used, for example, when one knows 
the standard deviations on one variable in both restricted and unrestricted populations (here, 
personality dimensions), and the correlation between this variable and another in the restricted 
group (e.g. Guilford, op.cit., p.343). Although interesting, this technique cannot be used 
here because it requires population distributions on both variables to be normal, and such an 
assumption would be unwarranted for the information management measures. A consequence 
of using a restricted sample is that correlation coefficients seen here are likely to underestimate 
their likely population values. The small sample size will also reduce the chances of detecting 
relationships, as will the fact that it is not worth making directional hypotheses. In light of this 
the level at which results will be regarded as significant will be fairly relaxed, being set at .1. 
Full details of analyses are given in Appendix K. 
7.5.3 Correlations Between Messiness, Retrieval And Personality 
Figure 7,2 shows correlations between personality dimensions on the 16PF, crossing words 
(CIW), system messiness (SM), flat and hierarchical messiness (FM and HM) and (holding 
chance probability constant) recall (R(P)). 
It can be seen that those whose filing was messy tended to be reserved (Factor A), more 
intelligent (B), affected by feelings (C), shy (H), of 'undisciplined self-conflict' (Q3), tense 
(Q4), introverted (QI) and anxious (QIl). Only factor Q4, tension, was significantly associated 
(p< .05) with all measures of structural messiness. Again, those worse at the retrieval task 
tended to be reserved (Factor A) and (Factor B) more intelligent (p<.1 in each case). 
These basic results can be more clearly understood by examining patterns of intercorrelations 
between the information management measures and between personality factor correlates, 
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Figure 7.2 Personality Correlates Of Messiness And Retrieval 
Higher scores on information management measures mean messier filing (FM, HM, C/W, and SM) and 
better ability to retrieve (R(P)). High-scoring ends of personality factors are listed second. 
PersonaJity Factors Iuformation Management Measures 
FjrstOrder 
A Reserved vs Outgoing 
B Less intelligent vs More intelligent 
C Affected by feelings vs Emotionally stable 
E Humble vs Assertive 
F Sober vs Happy-go-lucky 
G Expedient vs Conscientiou~ 
H Shy vs Venturesome 
I Tough-minded vs Tender-minded 
L Trusting vs Suspicious 
M Practical vs Imaginative 
N Forthright vs Shrewd 
o Placid vs Apprehensive 
Q 1 Conservative vs Experimenting 
Q2 Group-dependent vs Self-sufficient 
Q3 Undisciplined self -conflict vs Controlled 
Q4 Relaxed vs Tense 
SecoodOn!er 
QI Introversion vs Extraversion 
QII Low anxiety vs High anxiety 
Pearsontsr 
EM HM aYi.. SM RUU 
-.25 -.32 -.24 -.46.42 
.15 .20 .22 .39 -.39 
-.23 -.27 -,43 -,45 .09 
.19 .08 -.11 .00 .17 
-.20 -.20 -.09 -.08 .01 
.D7 .02 .09 .00 .00 
-.21 -.38 -.24 -.57 .38 
.19 .17 -.09 .10 .24 
.36 .29 .23 .04 .12 
.18 .16 .12 .04 -.31 
.12 .25 .06 .23 -.04 
.16 .20 .09 .26 -.32 
.02 .02 -.15 -.01 -.12 
.OS .08 -.14 .05 .05 
-.25 -.29 -.39 -.20 -.13 
.SO .53 ,47 .50 -.08 
-.19 -.30 -.11 -.41 .34 
.36 .41 .41 .45 -.12 
QIII Tenderminded emotionality vs Tough-poise .D7 .02 .11 .01 -.08 
QIV Subduedness vs Independence .12 .02 -.15 -.14 .D7 
shown in Figures 7.3 and 7.4. 
Significance W-> .1) 
EM HM aYi.. SM R(Jll 
NS NS NS .05 .10 
NS NS NS .10 .10 
NS NS .10 .05 NS 
NS NS NS NS NS 
NS NS NS NS NS 
NS NS NS NS NS 
NS .\0 NS ,01 NS 
NS NS NS NS NS 
NS NS NS NS NS 
NS NS NS NS NS 
NS NS NS NS NS 
NS NS NS NS NS 
NS NS NS NS NS 
NS NS NS NS NS 
NS NS .10 NS NS 
.05 .05 .05 .05 NS 
NS NS NS .10 NS 
NS .10 .10 .05 NS 
NS NS NS NS NS 
NS NS NS NS NS 
As all measures of messiness are highly significantly intercorrelated with each other (Figure 
7.3), associated aspects of personality will be considered in tandem. Further, the l6PF 
handbook (Cattell et al, 1970) indicates the primary personality factors involved, excepting 
'intelligence' (B), load heavily on the two second order factors (QI and QII) related to messy 
filing, which also significantly covary with each other (Figure 7.4). This suggests that 
tendency to form a messy fIling structure could be closely related to those who are of both 
introverted and anxious predisposition. However, not all primaries which markedly contribute 
to QI and QII were here related to messiness. Those which were - factors A, H and Q4 for 
introversion-extraversion and factors C, H, Q3 and Q4 for high-low anxiety - can aid more 
detailed interpretation. Factor B's connection to messy filing appears to be relatively 
independent of other factors and will therefore be examined separately in the discussion. 
On the recall measure only two personality factors, A and B, showed significant association 
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Figure 7.3 Intercorrelations Between Information Mana~ment Measures 
Pearson's r CoefficienW 
Flat Mess Hierarchical Mess Crossing Words System Mess Recall (P) 
Si2llificance 
(p5: .1) 
FM ·1l9 .55 .59 .17 
HM .()()I .59 .68 .04 
c/w .02 .01 .72 .26 
SM .01 .01 .()()I -.23 
R{P) .NS .NS .NS .NS 
Figure 7.4 Intercorrelations Between Personality Correlates 
Pearson's r coefficients 
Eact!lr.- A I! !:: H ID Q1 QI Q!l 
Significance (p$ .n 
Reserved vs Outgoing A 
Less intelligent vs More intelligent B 
Mfected by feelings vs Emotionally Stable C 
Shy vs Venturesome H 
Undisciplined self -conflict vs Controlled Q3 
Relaxed vs Tense Q4 
Introversion vs Extraversion QI 
Low anxiety vs High anxiety QII 
.NS 
.()() .35 .51 
.23 -.21 
-.02 -.24 .51 -.21 
-.08 -.09 .14 -.02 
.NS .NS 
.05 .NS 
.NS .NS 
.NS .NS 
.05 .NS 
.NS .NS 
.48 
.05 
.44 -.77 .48 -.78 
.17 -.46 .73 -.60 
.10 .NS 
.()()I .05 .01 
.05 .()()I .NS 
.()()I .01 .01 
-.63 -.01 -.58 
-.42 .87 
.1 -.56 
.()()I .02 
(Figure 7.2). These were only randomly related to each other (Figure 7.4), which suggests 
that those better able to choose an appropriate category for a known filed item tended to be 
either more outgoing (factor A) or less 'intelligent' (factor B), and that those less able to to so 
are either reserved or more 'intelligent'. 
Also essential to understanding is an appreciation of what the various personality factors 
involved actually mean. To this end, descriptions of primary and secondary factors associated 
with information management are given in Figure 7,5. 
Thus, within the confines of the study it appears that people who file messily, that is, produce 
file structures which in a paper-based filing system would have larger numbers of items 
affected by flat and hierarchical messiness, have relatively higher proportions of categories 
contributing to mess (CIW), and any category chosen at random from the system crosses with 
larger numbers of other categories (SM), could be characterised by 16PF second-order factors 
introversion (QI) and high anxiety (Qll), and independently by the first-order factor high 
'intelligence' (B). Conversely, those less able to choose, at retrieval, a category assigned to a 
- .. _---------------------
Chapter 7 Individual Differences and Filing 
known item at filing appear to be defined by the first-order factors of being either reserved (A) 
or more 'intelligent' (B). 
Although none of the measures of messy filing was significantly related to retrieval 
performance (Figure 7.3), which might imply the two tendencies to be independent of each 
other, the very fact that factors A and B are significantly associated with both messy filing and 
retrieval hints that messy filers might be worse at retrieval tasks of this type; an idea which will 
be explored further in the discussion. 
7.5.4 The Potential Utility Of Other Infounation Management Devices 
Data available from the study can also be used to answer some questions about the types of 
mechanisms people apparently likely to experience difficulty retrieving in paper-based systems 
could fmd expedient 
Firstly, it has been suggested that if some people's messy filing is confined to non-hierarchical 
structures, but disappears if hierarchies are allowed, then techniques which make filing 
hierarchically easy might be of use. However, as Figure 7.3 shows, flat and hierarchical 
messiness were, at least in this study, closely interrelated. In fact, if one looks more closely at 
the number of filed items actually affected by one or the other type of mess (Appendix 1), it is 
blatently obvious that hierarchisation techniques would have been almost useless. It would 
have wrought increases in neatness in only 20% of cases, the largest being a 14% improvement 
representing only ten filed items. It might be the case that if messy structures occur at all, they 
are not likely to be resolvable by recourse to hierarchisation. However, this assumes a similar 
effect would occur in other samples with other types of material, which it might not. 
Secondly, the study has effectively modelled paper-based filing by mimicking a keyword 
system. As messiness seems to be technically relatively independent of ability to choose a 
correct category for a known document, this might suggest the utility for messy fIlers of 
keyword systems where multiple document classifications are easily made and retrieval choices 
are made from a list of visible categories. However, one of the major problems which can 
occur with keyword retrieval systems is low precision, that is, although wanted items are 
retrieved, many unwanted items are also retrieved. For messy filers with highly imprecise 
(large) categories, keyword systems might not appreciably improve ease (speed) of retrieval 
over its paper-based counterpart. It is therefore useful to look at how retrieval precision fits 
into the overall picture of results. 
Two measures of precision will be taken. First, the average size of a category in a system (the 
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number of items it contains). This, however, assumes any category to be potentially used with 
equal probability. Second, peoples' ability to choose, at retrieval, the most precise category for 
an item, which it will be recalled is what for other reasons subjects were instructed to do 
(Section 7.4.1). This will be measured as the number of retrieval trials on which the most 
precise category for a probe item was chosen as a proportion of the total number of trials where 
recall was both successful and a choice between categories of different sizes existed. (For an 
example, see Appendix I). 
Correlating these measures with messiness (Appendix K) it is found that those with larger 
categories did indeed tend to be messy fIlers, at least in the senses of having higher proportions 
of crossing words (r= .8, p<.OOl) and any category which could retrieve an item crossing with 
more other categories (system messiness, r= .7, p< .(01), although ability to choose precise 
categories when given the choice was only randomly related to messiness (r= .2, p>.l). It 
seems, therefore, that if messy filers were to use keyword-type systems they might be in 
greater need than other groups of mechanisms either to narrow information search further than 
the choice of a single category allows and/or to speed the rate at which they can scan items 
recalled from the system. In the present study category sizes ranged from 1 to 72, and 
although the mean category sizes for different subjects ranged only from 2 to 11 (mean= 5, sd= 
3), this belies the fact that messy filers tended to have a wider spread of category sizes within 
their systems - some very small and some extremely large (p<.l for all except flat messiness). 
Given that messy filers are no more (or less) able than neat fIlers to choose the most precise 
category when there are alternatives 6, and given their wider range of category sizes, the 
potential consequences for speed of retrieval are appreciable even within the confmes of the 
present 80-item simulation. In a real situation, the problem could become even more acute. 
7.6 Discussion 
The results suggest that those who fIle most messily tend to both introversion and anxiety or 
score high on 'intelligence', and those less able to recognise an appropriate category at retrieval 
are either more outgoing or score low on 'intelligence'. The two sets of people were not highly 
related to each other - messiness and category recognition ability appeared relatively 
independent. Within the terms of the task undertaken it has also been possible to explore how 
those more predisposed to file messily might perform with minor modifications to existing 
information management techniques. Reducing messiness by helping people form hierarchical 
6 Although outside the study's immediate concerns, those best able to choose the most precise category for an 
item at retrieval were comparatively assertive (Factor E+) and suspicious (Factor L+) (Appendix K). 
-------------------------------------
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structures was not seen to be particularly useful. Nor would a keyword system where retrieval 
is by recognition from a list of categories be. in itself. of much help because messier fIlers tend 
to form large and variably-sized categories which would appreciably reduce retrieval precision. 
It had been thought that such a system might be of benefIt because systems which allow 
multiple categorisation without the space and upkeep problems attendant to the strategy in 
paper-based systems could capture much of the 'messiness' which would otherwise remain 
hidden and unavailable for retrieval. However. it seems that in the absence of devices to 
improve precision andlor speed the rate at which documents can be scanned. messier filers 
would have been unlikely to reap appreciable benefIts from keyword systems. 
Other simple remedial strategies might be hypothesised on the basis of intercorre1ations 
between the large array of information management measures taken in various parts of the 
study. Two measures of messiness (crossing words and system mess) formed a tightly 
intercorrelated group with several other indices such that messier fIling was associated with: a 
smaller range of categories (types). which are applied across more filed items (distinctiveness). 
each filed item has a greater number of categories assigned to it relative to the total number of 
categories (types) available (probability of successful recall). categories are larger and have 
greater variation in size range (Appendix K. probabilities ranging from a minimum of p< .05 to 
a maximum ofp< .001). Questions could be posed as to whether. for example. 
encouragement to use a wider range of categories, restrictions on the number of items to which 
any category can be applied or on the number of categories which can be assigned to anyone 
item, would reduce the messiness of a structure. And if so. would it assist retrieval, or might, 
as occurs with paper-based systems, a cognitively-existing messiness be forced out of physical 
availability at retrieval ? 
However, any of the above ideas or those presented later can only be properly evaluated with 
knowledge of the constraints and features of this study. It is possible to hypothesise about 
behaviour in real-life systems only to the extent that the simulation has accurately modelled 
those systems. Although effon has been made to model as well as possible, there are many 
notable differences to paper-based fIling in offices as documented in Section 7.4.1. For 
instance. the filing-retrieval task precluded subjects from examining the existing contents of 
categories. Again. the retrieval task examined only ability to choose a category for a known 
document; it completely ignored the process of deciding what documentls may be required. To 
the extent that these and other behaviours are important to filing-retrieval in real life. the present 
study lacks predictive power. What the study might reasonably predict are differences in 
ability to choose a category for a known filed item, and the fIrst stages of initial category choice 
at filing-retrieval in processes which in reality may be more complex. To the extent that the 
latter are indicative of overall tendencies in filing-retrieval, they are useful to hypotheses about 
real-life. Even then. however. the study only looked at performance with a highly restricted 
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type of material, and has no data on the reliability of its effects. 
r 
Further, although the measures were variable enough to show significant cor'elations, 
unavoidably only restricted ranges have been sampled (see Appendix K). For example, about 
68% of all recall scores fell between successful recall of 70 and 100% of all items tested (mean 
. 17 out of 20, standard deviation 3). Again, the measures of personality show, un surprisingly, 
that the sample scored considerably higher than the general population average of 5.5 on Factor 
B (,intelligence'), with a mean sten of 7.8 and standard deviation of 1.5 (no other personality 
measure was so close to what JP AT (1972) defmes as a deviant score, that is, stens equal to or 
more extreme than 3 or 8). What relationships variables would reveal across wider ranges is 
unknown, but discussion can proceed on the assumption that it would be similar to 
associations seen here. 
More importantly, perhaps, is recognition of the practical consequences of the data. Although 
it might be surmised that the information management measures would show greater variability 
in a larger sample, this is uncertain. No-one could have been described as forming a filing 
structure which was not messy to some degree. The minimum number of categories 
contributing to hierarchical messiness (C/W) was 25% of the total; the minimum number of 
categories crossed with by any category in a system (SM) was just under one; and the 
minimum number of filed items affected by flat and hierarchical messiness was 65% (Appendix 
J). Might it be true that people in general file messily, but some simply produce structures that 
would be more messy than others? If so, devices counteracting the consequences of messy 
structures in paper-based filing could have widespread use. Their utility might be even more 
widespread than suggested above as these data only address whether neat structures could 
potentially be formed, not such factors as individual inclination or circumstantial pressures 
against it. Nevertheless, the present data can be used to begin hypothesising about the types of 
people for whom information management problems incurred through messy structuring could 
be most acute. Again, on the measure of ability to choose a category at retrieval which had 
been assigned to a known item at filing, the average success rate was 17 out of 20 with a 
standard deviation of 3. Might this imply that techniques to assist this part of retrieval would 
be oflittle practical benefit? Whilst most people successfully retrieved nearly all items, there 
were some with success rates around the 50% mark. Given that retrieval took place only a 
quarter of an hour after filing, the fact that any items were not successfully retrieved is perhaps 
remarkable. As one might reasonably expect performance to have become even worse with a 
longer interval, these findings appear worthy of serious note. 
Design implications of the results will be examined in two ways. Firstly by looking at the 
types of job situations where it is implied people predisposed to me most messily and least able 
to distinguish appropriate categories at retrieval might be found. And secondly, by looking at 
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known cognitive associates of messiness and recall's personality correlates. These could more 
clearly illuminate possible reasons why some people are highly messy mers or less good at 
retrieval, and concomitantly suggest ways the problems they experience might be ameliorated 
by design. 
In doing this, the study need not be restricted to correlates of the 16PF alone, provided that 
replicated and substantial equivalences to other personality instruments exist. Possibly the 
most highly used personality instrument apart from the 16PF is the Eysenck Personality 
Inventory, and Eysenck and Eysenck (1985) present evidence for the EPl's similarity to the 
two 16PF second-order dimensions, QI introversion and QII anxiety, significantly associated 
with information management. They state (p.I24), "Many correlational studies have supported 
the view that Cattell's anxiety (Qm and exvia (QI) factors correspond closely to Eysenck's 
neuroticism and extraversion ones. Thus HundIeby and Connor (1968) find a correlation of 
.60 between N (neuroticicism) and anxiety (QII), and of .73 between extraversion (E) and 
exvia (QI). H.I. Eysenck and S.B.G. Eysenck (1969) used items from the Cattell Scale 
selected by Cattell himself as being the best measures of his exvia and anxiety scales and found 
them to have high loadings on extraversion and neuroticism factors derived from items in the 
Eysenck and Guilford Questionnaires." Whilst it is true that correlations of .6 or .7 leave 
plenty of variance in 16PF and EPI scores unaccounted for, for present purposes of 
hypotheSis-generation, QI and E and Qll and N will be treated as roughly indicating the same 
types of personality trends. Finally, given the sheer size of the literature, search will be 
restricted to the most widely known and interesting occupational and cognitive correlates of 
personality. 
1.6.1 Occupations Associated With Personality Correlates Of Messiness And Recall 
There are at least three ways occupations could be hypothesised from personality correlates of 
~ 2 
messiness and retrieval: from4descriptions of 16PF factors/oCcupational correlates of, say, 
the EPI which deals with second-order factors, andfJsing normative occupational data via 
predictive modelling. A major problem is that publicly available data on occupational 
personality promes is frequently from non-U.K. populations, and therefore to the extent that 
national diferences apply to nominally the same job, the data are not directly comparable. With 
this restriction in mind, occupational types predicted by all three methods will be considered. 
- - --- --- --- -- -- _. ----------------------
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7.6.1.1 Descriptions Of 16PF Correlates 
Descriptions of 16PF personality traits this study found to be associated with infonnation 
management are given in Figure 7.5. Looking fIrst at factor poles associated with the 
messiness of a fIle structure, it seems reasonable to suggest that messy fIlers might be found in 
occupations where work is a lone activity, and involves abstract tasks with precise solutions, 
and conversely neater fIlers might be found in jobs involving considerable contact with other 
people, leadership skills, and concrete tasks with relatively imprecise demands. It also seems 
that similar patterns might obtain for those, respectively, worse and better at selecting a 
category for a known document at retrieval. 
One interesting point to note is that these data stand in direct contradiction to the earlier work of 
Broadbent and Broadbent (1978) discussed in the introduction. Their work suggested messier 
fIlers would be found in person-oriented occupations and be less obsessional, but the 16PF 
descriptions of personality factors associated with messiness in this study largely imply the 
converse. Whether this is due to differing sample sizes (the Broadbents' work was based on 6 
and 10 people), instruments (the Broadbents measured obsessionality with the Middlesex 
Hospital Questionnaire (Crown and Crisp, 1966), and type of work by stated occupation), or 
some other technical factor, is unclear. 
7.6.1.2 Occupational Prediction From The 16PF 
There are various ways in which 16PF factors could be matched to occupational profIles, 
though all apparently use flfst-ordervariables. Cattell et al (1970, p.140-1) describe two 
methods of possible use. First are group to group comparisons where the similarity of a set of 
people under investigation to the mean profile of an occupational group is found This is 
avoided because it would require present data to be split into those scoring high and low on 
messiness and recall, and in doing so, even if division were arbitrarily at the 50th percentile, 
only 10 people would be in each group. Second, is a comparison of individual to group 
occupational profIles. This would involve calculating the match of each participating individual 
to each occupation of interest. Correlations between sets of scores on each occupation and 
information management measures could then be found. However, such a method is 
considered unneccessarily detailed. For although the main results suggest some personality 
correlates might be independently related to information management, if one applies a very 
simple additive model to the data, it appears the factors concerned are reasonably additively 
predictive of messiness and recall scores. 
Figure 7.6 shows correlations of messiness and recall with combined personality factors. The 
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Figure 7.5 Descriptions Qf 16PF Personality Factors Associated With Messiness And Recall 
The descriptions are based on the 16PF Manual (IPAT,1972) and Handbook (CatteU et ai, 1970). Factors are 
split into those associated with fIrst, messy filing and poor ability to recaII items at retrieval and second, neater 
riling and better ability to retrieve. Factor designators are sbown in the left band column. 
1, Messv Filers (and low ability to recaII items at retrieval, factors A and B only) 
Firsklrder factors 
A Reserved: inclined to be cautious in emotional expression, uncompromising and critical in outlook, and 
awkwardly aloof in manner. Prefer things or words (e.g. logic, machinery) rather than people, working 
alone, hardheaded inteUectual approacbes, and reject compromise. Most extreme groups are artists, 
electricians and resean:h scientists. 
B More Intelligent: abstract·thinking and higher scholastic mental capacity. Tends to be quick to grasp ideas 
and a fast learner. 
C Affected By Feelin~s : easily annoyed by things and peuple, dissatisfIed with the world situation, their 
family, the restrictions of life, their own health, and feel unable to cope with life. Show generalised 
neurotic responses in the form of phobias, psychosomatic disturbances, sleep disturbances and hysterical and 
obsessional behaviour. Tends to be found in occupations not demanding sudden adjustments, or in which 
the individual can set their own pace e.g. clerks and writers. 
H .sJu! : intensely shy, tormented by an unreasonable sense of inferiority, slow and impeded in expressing 
themselves, dislike occupations with personal contacts, preferring one or two close friends to large groups, 
and not able to keep in contact with an that is going on around them. 
Q3 Undiscjo!ined Self-Conflict : unconcerned with will control and regard for social demands. Is not overly 
considerate, careful, or painstaking. 
Q4 ~: irrationaUy worried, excitable, irratable, anxious and impatient. Often fatigued but unable to remain 
inactive. Rarely achieve leadership. OccupationaUy, tend to be editors and persons in jobs which may give 
little self·expression but release an onslaught of environmental demands. Contributes to accident proneness 
in driving. 
Secondgder factors 
QI Introversjon: tends to be shy, self·suffIcient, and inhibited in interpersonal contacts. Is a favourable 
predictor of precision workmanship. 
Qn High Anxiety: high on anxiety as it is commonly understood. Likely to be dissatisfIed with the degree to 
which they are able to meet the demands of life and to achieve what they desire. Very high anxiety is 
generaUy disruptive of performance. 
2, Neat Fjlers (and high ability to recaU items at retrieval, factors A and B only) 
Fjrsklrder factprs 
A Outgojn~ : easygoing, accessible emotions, interested in peuple. Marl<ed preference for occupations dealing 
with people, enjoys social recognition, and is generaUy wiUing to 'go along' with expediency. Natural 
10iners', more readily forming active groups, more generous in personal relationships, less afraid of 
criticism, better able to remember names of people, possibly less dependable in precision work and more 
casual in meeting obligations. Often found in social workers and business executives: social workers have 
to adapt flexibly to a lot of compromises with human failings, and to accept a ceaseless impact of never 
entirely soluble emotional problems that might drive the exact logician or careful scientist mad. 
B Less Intelligent: concrete·thinking, lower scholastic mental capacity. Tends to be slow to learn and grasp, 
dull, and given to concrete and literal interpretation. 
C Emotionally Stable: tends to be emotionally mature, stable, realistic about life, and unruffled. Often 
leaders and good at maintaining group morale. Occupationally tend to be found in situations where they 
have to adjust to diffIculties throw on them from outside e.g. administrators. 
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H Venturesome: is sociable, bold, ready 10 try new things, spontaneous, and abundant in emotional response. 
Their 'thick-skinnedness' enables them 10 face wear and tear in dealing with people and gruelling emotional 
situations, without fatigue. However, they can be careless of detail, ignore danger signals and consume 100 
much time talking. More frequently involved in organising clubs or teams, and tend to be adopted as 
leaders. High in administrators. 
Q3 Controlled: shows socially approved character responses, self-control, persistence, foresight, 
considerateness of others, conscientiousness, and regard for etiquette and social reputation. LiIcely to be 
leaders, and effective ones. Associated with success in mechanical, mathematical and productive 
university administralOrs and psychiatric technicians. Significantly related 10 freedom from car accidents. 
Q4 Relaxed: tends 10 be sedate, relaxed, composed and not frustrated. In some situations, their oversatisfaction 
can lead 10 laziness and low performance, in the sense that low motivation produces little trial and error. 
Second-ooIer factors 
QI Extraversion: is a socially outgoing, uninhibited person, good at making and maintaining interpersonal 
contacts. Found, for example, amongst salesmen. 
QII Low Anxiety: life is generally satisfying, and they are able 10 achieve those things that are personally 
important. However, an extremely low score can mean lack of motivation for difficult tasks. 
combined personality factor score for each participant was obtained by adding their sten scores 
on personality factors significantly correlated with information management: that is, factors A 
and B for recall, and factors A, B, C, H, Q3 and Q4 for all messiness measures. The stens 
were reversed if necessary, for example sten 2 became sten 9, such that a higher slen sum 
would be expected to be associated with messier filing and higher recall scores. 
As the additive model seems fairly good at predicting messiness and recall, data available from 
occupational groups might be used in a similar fashion. The 16PF handbook lists mean stens 
on the sixteen primary factors for a variety of jobs (Cattell et ai, op.cit, pp.175-181). Within 
the above data model, one might predict information management tendencies for persons in 
these groups. Restricting the analysis, for obvious reasons, to occupations clearly involving 
heavy information handling loads, the values shown in Figure 7.7 are obtained. 
Fi&ure 7.6 Correlations Between Combined Personality Correlates Of Messiness And Recall 
Messiness 
Flat messiness 
Hierarchical messiness 
Crossing words 
System messiness 
Recall 
(Holding probability constant) 
Combined personality correlates of: 
Messiness Recall 
r t p < r t p< 
.41 1.92 .10 
.51 2.52 .05 
.52 2.59 .02 
.66 3.75 .QI 
51 2.50 .05 
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Figure 7J Predicted Messiness And Recall Of Selected Occupations 
The table shows summed modified stens (see text for explanation) on personality correlates of messiness and 
recall for a range of occupations. Higher sten sums denote expected messier filing and better category 
recognition at retrieval. 
Occupational Group 
Employment Counsellors 
Professors (University) 
Writers 
Engineers 
Chemical Engineers and Chemists 
Physicists 
Scientists (Research) 
Biologists 
Editorial Workers 
Psychologists 
Clerical Workers (Secretaries, Clerlcs etc.) 
Supermarket Personnel (Dept and Store Managers) 
Time Study Engineers 
Accountants 
Physicians 
Sales Managers 
Salesmen (Retail) 
Administrators, University 
School CounseIlors 
Business Executives 
Salesmen (Travelling) 
Social Workers 
Supermarket Personnel (Dept. and Store Managers) 
Social Workers 
Salesmen (Retail) 
Accountants 
Salesmen (Travelling) 
Business Executives 
School Counsellors 
Engineers 
Sales Managers 
Clerical Workers (Secretaries, Clerlcs etc.) 
Physicians 
EdilOrial Workers 
Employment Counsellors 
Time Study Engineers 
Professors (University) 
Chemical Engineers and Chemists 
Administrators, University 
Psychologists 
Writers 
Biologists 
Scientists (Research) 
Physicists 
Summed Modified Stens Sample Nationality And Sex 
Messiness 
38.7 
38.3 
36.8 
36.1 
35.6 
35.3 
35.3 
34.8 
34.6 
34.5 
33.9 
33.5 
33.5 
33.4 
32.9 
32.2 
32.2 
31.7 
31.6 
30.9 
30.8 
29.5 
~ 
12.8 
12.4 
12.1 
11.8 
11.7 
11.3 
10.9 
10.5 
10.5 
10.3 
10.2 
10.1 
9.6 
9.4 
6.6 
6.3 
6.2 
6.2 
5.4 
5.1 
4.6 
4.2 
U.S.(M) 
U.S.(M) 
U.S.(M+F) 
U.S.(M) 
Unclear (M) 
Unclear (M) 
Unclear (M) 
Unclear (M) 
Unclear (M+F) 
Unclear (M) 
U.S. (F) 
U.S.(M) 
U.S.(M) 
British (M) 
U.S. (M) 
U.S.(M) 
U.S.(M) 
U.S.(M) 
U.S.(M) 
U.S.(M) 
U.S.(M) 
U.S. (M) 
U.S.(M) 
U.S.(M) 
U.S.(M) 
British (M) 
U.S.(M) 
U.S.(M) 
U.S.(M) 
U.S.(M) 
U.S.(M) 
U.S. (F) 
U.S.(M) 
Unclear (M+F) 
U.S.(M) 
U.S.(M) 
U.S.(M) 
Unclear (M) 
U.S.(M) 
Unclear (M) 
U.S.(M+F) 
Unclear (M) 
Unclear (M) 
Unclear (M) 
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Clearly, detailed occupational prediction of this type can serve only to suggest ideas about 
infonnation management characteristics of the incumbents of jobs, not least because this 
study's sample numbered only twenty, and prediction is on the basis of a severely restricted 
range of personality factors, particularly recall with only two. Nevertheless, in the main, 
occupations where one would expect features implied as potentially important to information 
management by 16PF correlates are in expected positions relative to other groups. For 
example, it is reasonable to believe that university professors, writers and scientists often work 
alone on abstract tasks, and such groups are predicted by the model as amongst the messiest 
fIlers and those most prone to category recognition error at retrieval. On the other hand there 
are some blatant contradictions. For example, for employment counsellors contact with others 
is an integral part of their work, yet they would be predicted as highly messy fIlers. Again, the 
average accountant's work could be described as abstract and precise, yet the model would 
predict them as high on category recognition. Obviously, the issues are likely to be far more 
complex than can be represented in a simple additive model, involving, say, interactions with 
preferences for specific features of jobs. 
7.6.1.3 Occupational Correlates Of The EPI 
Research on occupational correlates of the EPI lends further support to the general ideas 
discussed above. 
Introverts (the suggested messy filers and worse retrievers) express a preference for scientific 
and technical jobs like journalism, architecture and maths teaching whilst extraverts (the 
suggested neater fIlers and better retrievers) prefer jobs with more interpersonal contact such as 
social work (Bendig, 1963). Again, amongst British students, introverts tend to be found on 
theoretical courses and extraverts on practical and social subjects (Wankowski, 1973). There 
is also some evidence that, at least in South Africa, introverted managers tend to be found in 
financial and technical domains, but extraverted managers in, say, sales and marketing: the 
difference being thought to relate to introverts' higher general arousal level and wishing to 
reduce it through taking relatively routine duties (Blunt, 1978). Moving to consider 
'neuroticism', the rough equivalent of Cattell's QII Anxiety dimension, high scorers (the 
suggested messy fIlers) have been found to dislike business-type occupations such as 
accountancy, banking and office management (Bendig, op.cit.). Amongst students, high 
neuroticism is associated with people-oriented courses and low neuroticism with practical 
subjects (Wankowski, op.cit.). Finally, amongst managers studied by Blunt (op.cit.), those 
involved in personnel work scored highest on neuroticism. 
From the literature, it is obvious that the suggested characteristics of messiest fIlers, 
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introversion and neuroticism, do not always predict the same types of occupation: which is to 
be expected as the two are separate dimensions of individual difference. For example, an 
occupation concerned with people might indicate extraversion-neuroticism and in terms of file 
structure propensity to produce, respectively, neater and messier classifications. Conversely, it 
has been found that successful British businessmen (Eysenck, 1967) and entrepreneurs (Lynn, 
1969) tend to be stable introverts, which might suggest, respectively, a leaning to neater and 
messier file structures. In these cases would filing be worse than for stable extraverts but 
better than that of neurotic introverts? Attempt to answer such questions would, however, be 
going beyond the bounds of present data. Here, factors QI and QII were not independent of 
each other, but introversion was closely related to high anxiety. The data can only, therefore, 
suggest that anxious introverts might produce messier filing structures than low-anxiety 
extraverts. They cannot say anything about other combinations of the two personality 
dimensions. To do this would require a sample with a wider range of temperament type. 
In sum, although in a very general sense it is possible to form initial predictions about features 
of occupations where people predisposed towards messy filing and poor category recognition 
are likely to be found, it is qnite evident that attempt to predict more precisely highlights how 
complex interrelationships of personality-job links are likely to exist. Nevertheless, the data 
serve to illustrate possibilities. Especially interesting is the fact that, if found to be 
generalisable, the findings would suggest types of jobs chosen by people who might most 
experience filing-retrieval difficulty could also be engaged in work which has characteristics 
associated with messy filing and poor retrieval (Chapter 6). Characteristics they could have in 
common include working alone, task abstractness!1ack of procedura1ity, quite apart from both 
studies predicting researchers to exhibit worse information management than managerial 
groups. Whilst the earlier study did not separate individual and situational factors which could 
be potentially influential, there was some evidence that environmental circumstance alone could 
affect information management. If so, it is probable that messy filers and poor retrievers are so 
both because of personal cognitive bias and personal inclination to types of work which foster 
it. 
7.6.2 Aspects Of Cognition Associated With Personality Correlates Of Messiness And Recall 
The relationship between variables normally differentiated as 'personality' and 'cognition' is an 
active area of research and, as Eysenck's (1981) review shows, many issues remain 
unresolved. As such, this section serves only to draw out some of the possible reasons why 
the particular patterns of filing-retrieval personality correlates may have been found. 
Nevertheless, doing so raises a number of hypotheses which could be of value to future 
research. 
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7.6.2.1 Messy Filing 
It had been suggested that messier filers might be characterised by a way of thinking which 
tends to view the properties of objects in a crossing manner. However, clearer understanding 
can be gained by looking at aspects of structures associated with messy fIling. From Appendix 
K it can be seen that messier filers, at least on the measures crossing words andlor system 
messiness, usually made use of fewer different categories in the filing task (number of types), 
which unsurprisingly were more frequently applied (category size), and anyone fIled item had 
a larger number of categories assigned to it These are tendencies which, given any tendency 
to use crossing categories, favour a messier filing structure: in a system of identical size, if one 
uses fewer types with more categories per item, the chances of of a messy filing structure are 
increased. As no one formed a structure which was entirely neat - a finding which echoes the 
earlier work of Broadbent and Broadbent (1978) - it is possible that differences in messiness 
were produced not by differences in propensity to view a set of objects in terms of crossing 
categories, but rather by individual differences in the spheres of using fewer category types 
through the whole of a system and assigning more categories per filed item 
Exactly how these variables might combine to influence observed messiness cannot be 
discerned from present data, but another area of research provides some clues. Rep grids are 
used to obtain measures of individual differences in cognitive complexity. People who, in 
describing objects in terms of, say, bipolar concepts, consistently use certain poles together are 
said to be of lower 'cognitive complexity' than those who do not In a sense this is similar to 
the present situation in that if people consistently deployed certain sets of categories together to 
describe objects they would obtain lower messiness scores. Unlike the present study, though, 
rep grids hold constant category size and often hold constant the number of constructs 
(categories) on which objects are rated, and therefore also the number of categories per object. 
Under these conditions, any variations between people in cognitive complexity could be 
indicative of tendencies towards cognitively crossing categories. If the above hypothesis of 
messiness being a product mainly of factors other than cognitive crossing were true one would 
expect rep grid studies of this type to not reveal differences in cognitive complexity. They do. 
For example, Epting et al (1972) found differences in cognitive complexity on social issues, 
amongst a sample of ninety six, sufficiently marked to study extreme groups. Given that an 
individual's cognitive complexity scores are reasonably consistent across different stimulus 
domains (e.g. Goldstein and Blackman, 1978, p.127), it seems probable that variations in 
tendency towards cognitive crossing per se could at least partially explain differences in file 
structure messiness. 
Although it cannot be demonstrated whether messy filing is underlain by all three (or any !) of 
the above factors: cognitive crossing, and differentiation into greater numbers of categories 
- -- - - ------------------------------~-------------------
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with more categories per object: if one assumes that it is then there are reasonably clear 
connections to other literature. 
In the present smdy messier filers appeared to be characterised by introversion, anxiety and, 
perhaps independently, high 'intelligence' as measured by the 16PF. The literature provides 
some supportive evidence for these fmdings. 
Firstly, introverts are generally found to be low in verbal fluency. Under conditions where 
semantic memory for equally well-known information, such as the names of articles of 
furniture, is tested, extraverts usually produce more words in a given period of time. Eysenck 
(1974), forexarnple, has demonstrated this using the EPl and the retrieval of words belonging 
to five specified categories. The conditions of the present study were similar in that people 
were required to produce words (categories) to well-known household objects within a fixed 
time (20 seconds per object). It is therefore perhaps unsurprising that introverts, and 
concomitantly messy ftlers, tended to use fewer category types (Appendix K). However, it 
seems that it is not introversion per se which influences low verbal fluency but rather high 
levels of arousal: in Eysenck's smdy cited above, introverts and extraverts did not differ at low 
reported levels of arousal, the difference occurred only with high arousal. As, with a large 
negative correlation between introversion and low anxiety, this smdy's subjects tended to be 
either anxious introvertS or extraverts at low anxiety, this seems a likely explanation of the 
data. Anxiety might also have been associated with use of fewer types for a different reason. 
As originally suggested by Easterbrook (1959) anxiety tends to increase attentional selectivity, 
perhaps having once focused on a small range of categories messy filers became 'fixed' within 
this in selecting later categorisations. 
Secondly, why might it have been that messy filers assigned more categories per item? From 
the above argument about why they used fewer numbers of types one might have expected 
messy ftlers (largely anxious introverts) to assign fewer categories to each item filed. Perhaps 
a different explanation applies. The 16PF description of messy filers (Fignre 7.5) includes the 
suggestion that such people might be inclined to 'hardheaded intellectual approaches' and 
exactitude. Could it be that messy filers were attempting within the constraints of their smaller 
range of category types to be logically precise? 
Finally, propensity to produce messy structures, irrespective of number of types or categories 
per item, might reasonably be expected to be closely associated with high 'intelligence' on the 
16PF. Those with 'higher scholastic mental capacity' and who are more 'abstract' rather than 
'concrete' thinkers - features which the 16PF claims to measure - could be disposed to view the 
world not in terms of black and white but in varying gradations according to precise 
circumstance. Whilst a general correlation between messy filing and high 'intelligence' was 
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found, cognitive crossing was confounded. with other potentially relevant aspects of flle 
structure. Using the rep grid paradigm discussed. above it is, however, quite clear that people 
scoring higher on intelligence tests are no more likely to be cognitively complex than people of 
lower IQ. Across different measures of intelligence and rep grids on a variety of different 
types of object, relationships between intellect and cognitive complexity have not materialised. 
(e.g. Goldstein and Blackman, op.cit. p.130). Thus, although the specific abilities tested. by 
the 16PF might still relate to cognitive complexity, it does seem unlikely. 
Obviously a great deal more empirical work would be required to clarify these issues; 
nevertheless the above are suggested as some possible ideas. That it would be practically 
useful to do so in a general sense can be illustrated by examining design implications. For 
example, if it were true that number of category types were an important contributor to 
messiness, then theoretically increasing the number of types a person uses in filing should 
reduce messiness. There are various ways this might be achieved. which could be explored, 
such as providing an index of descriptors people might find useful, generating category ideas 
automatically and so on. For example, Broadbent and Broadbent (1978) have already found 
that if people are provided. with a list of categories, they tend to use a wider range of types than 
when free to generate categories for themselves. The success of such a system would partially 
depend on ability to recognise specific categories as appropriate at retrieval, and certainly under 
instructions to use the most precise category to retrieve an object, messy filers fare no worse 
than neat fIlers (Appendix K). To the extent that this ability extends to other selection criteria, 
increasing number of category types could be useful. It might be less useful, however, to 
attempt manipulation of the other mooted contributors to messy flling. Red.ucing the number of 
categories per item could mean that plausible categories were not available for retrieval, and as 
far as cognitive crossing goes, although it might be possible to introduce a novel categorisation 
scheme based. on criteria which are uulikely to cross, such as colours and shapes, unless the 
colours and shapes were imbued. with meaning they could pose difficulties for retrieval, as 
Lansdale et al (1987) have argued, and it is precisely the meaningful dimensions of documents 
which could be most likely to cross. 
7.6.2.2 Retrieval 
Relative inability to recognise a category which would retrieve a known item was associated., 
apparently independently, with 16PF factors A- (reserved.) and B+ (high 'intelligence'). Each 
will be considered in turn. 
Athough poor retrieval was not significantly related. to messy filing there is some evidence that 
it could be. One effect messy filing would be expected. to have on retrieval can be discerned. 
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from an experimental paradigm in cognitive research for examining response competition. This 
paradigm involves learning several lists of paired associates where each successive list contains 
elements from previous lists paired in different ways. The process is somewhat similar to 
attempting to remember which objects have been assigned to different categories in a filing task 
because anyone category can have been paired with many different objects and anyone object 
can be paired with many different categories. On such tasks it is generally found that introverts 
take longer to learn later lists. For example, Eysenck (1975) found introverts, as measured by 
the EPI were, by the third list, significantly slower than extraverts at learning. This effect is 
commonly interpreted in terms of introverts being more susceptible to competition from earlier 
responses. In this study, messy filers tended to apply a category across more items and assign 
more categories per item than neat filers. These are conditions which would increase potential 
response competition. Although messy filing was not significantly associated with retrieval 
(recall) itself, there may be some connection through conditions related to it. If response 
competition were a viable explanation of retrieval performance, one would expect to fmd a 
sizeable association between one or more of introversion, larger category size or more 
categories peritem and worse item recall. Whilst none of these was significant even at the .1 
level adopted, there was some association in the expected direction with introversion and 
number of categories per item (Appendix K). This plus the significant association between 
being relatively reserved (Factor A-) and low recall (Factor A loading heavily on introversion), 
suggests that differences in response competition and susceptibility to it could be at least a 
partial explanation of observed retrieval performance. If this held up under more detailed 
investigation it would underline even further the utility of methods which either reduce 
messiness at filing or counteract its consequences at retrieval in a way better than can be 
achieved by simply using, as in this study, a keyword index system. The literature suggests 
ways this might be done. 
For example, on the basis of his review of the literature, Eysenck (1981) has argued that both 
anxiety and introversion should have detrimental effects on incidental learning; the reasons 
being that such people tend to have less spare processing capacity and that high arousal in 
general (and to which introverts can be especially prone) can reduce the number of external 
cues used in a task. Although there was no convincing evidence for the idea, if substantiated, 
it would imply that retrieval systems based on memory for incidental features of stored 
information could be of little use to those high on anxiety and introversion: precisely those 
people this study suggests might be most in need of assistance in managing information. 
Again, some fmdings indicate that introverts may be more likely to remember spatial 
information than extraverts, who seem to fare better with abstract and verbal details - at least on 
tasks involving prose recall where either type of information could be encoded (e.g. Riding, 
1979). Eysenck and Eysenck (1985) have suggested that such imaginal processing might 
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represent a preferred strategy amongst introverts. Although not as yet specifically examined 
within the context of personal filing, if demonstrated, it could both shed light on current 
knowledge and provide direction for future design. Individual differences in processing 
strategy might help explain why experimental studies have found spatial coding of documents 
to be not particularly memorable (e.g. Dumais and Jones, 1985; Lansdale et ai, 1987); that is, 
locational memory confounding with differences in strategy. It might also help explain why 
the offices of comparatively neat filers are usually devoid of piles of information (e.g. Malone, 
1982). Namely, present results would predict that those whose filing would necessarily have 
to be messy in a paper-based system are likely to be introverted; and if it were true that 
introverts prefer to use spatial processing strategies it would make sense for them to rely more 
on locational than verbal cues in filing and retrieval. Whilst messy filers are generally poor 
retrievers, at least in the situations where they have been demonstrated to occur in real life 
(Chapter 6) (which does not exclude the possibility that the same might be found at each of 
several 'levels' of situational variables potentially influential to ease of retrieval and thereby 
spatial filing to be not particularly effective for such groups either), retrieval based on locational 
cues, perhaps deployed by novel means, appears to be a potentially fruitful line of investigation 
for future research. 
Finally, the apparently independent connection between high 'intelligence' on the 16PF and 
poor item recall is more puzzling. A possible explanation might reasonably rest with 
differences in field dependence. Field-independent people are defined (e.g. Witkin et ai, 1962) 
as those better able to conceptually separate elements of a stimulus configuration from the 
context in which it is embedded, as shown by for instance, the embedded figures and rod and 
frame tests. To the extent that the retrieval task used in this study required such skills, 
field-independents would be expected to have shown superior performance. However, in ' 
several studies field independence has been found as closely related to higher scores on various 
measures of intelligence, including verbal ability and academic achievement. Despite this, once 
again, specific aspects of cognitive functioning tapped by the 16PFs intelligence scale could 
still be related to field dependence and thereby provide some explanation of retrieval 
performance, though it appears unlikely. 
7.7 Conclusion 
This study has examined individual differences in two information management behaviours 
which could influence ability to retrieve in paper-based systems: propensity to produce messy 
file structures, and ability to recognise a category as where a document had previously been 
filed. It was found that messier filers tended to be characterised by what could be called 
neurotic introversion and neater filers by stable extraversion. The pattern for retrieval was less 
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Chapter 7 Individual Differences and Filing 
clear, but there was some evidence that relative inability to recognise an appropriate category 
might be more likely amongst messy fIlers. As the study pennitted multiple fIling, the general 
absence of which for practical reasons in paper-based systems could be responsible in large 
part for difficulties retrieving, the implication is that messy fIlers retrieve badly for reasons 
other than information structure alone. The concept of higher susceptibility to response 
competition was put forward as a possible explanation. 
One important point which arose was that no-one produced an entirely neat structure. Given 
that this study only addressed whether file structures would necessarily have to be messy and 
not such issues as motivation to avoid it, the implication is that mechanisms to help overcome 
the logically consequent problems at retrieval could have widespread application. 
A number of ideas were generated about the types of occupations where information 
management difficulty may be most critical, and about devices which may be of use. 
It was suggested that the messiest fIlers and worst retrievers might be found in occupations 
where work is a lone activity, and involves abstract precision tasks, with neater fIlers and better 
retrievers in jobs involving contact with other people and concrete tasks with relatively 
imprecise demands. The types of job predicted were not particularly clear, but based on 
existing work it might be hypothesised, for example, that business executives would, 
independently of their precise environmental demands, tend towards neat fIling and good 
category recognition, with the reverse for, say, research scientists. It was noted that those 
apparently worse at information management might choose occupations which compound the 
problems: the broad types of job predicted from this study could share features in common 
with aspects of jobs found earlier in the thesis to have a potentially deleterious influence on file 
management. 
Several design ideas also emerged, both from present data and associations with other work. 
Firstly, it was observed that tendency to messiness could be a function of one or more of at 
least three factors; larger numbers of categories being assigned to anyone fIled object, a 
tendency towards crossing concepts, and use of a smaller range of categories in describing 
objects. Whilst this study was unable to examine these possibilities in depth, it presented a 
simple experimental paradigm based on repertory grids by which this could be achieved. If 
range of descriptive categories were shown to be important, it could imply the potential utility 
of methods to encourage use of a wider range of classificatory terms to reduce messiness and 
its attendant problems in normal paper-based retrieval. 
Secondly, it was suggested that those who could apparently most benefit from novel devices 
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might find mechanisms which exploit spatial infonnation organisation of use for retrieval. 
And thirdly, it was hypothesised that for such people it might be more effective to avoid 
systems where information retrieval is based on memory for incidental features of stored 
objects. 
Clearly, considerably more work would have to be undertaken before any data expedient to the 
practitioner would emerge. Apart from replication, issues of immediate interest could include 
an examination of variables contributing to messy filing, and with a much larger sample, 
extensions of the presented simple predictive model of occupations likely to be associated with 
acute information management difficulty perhaps using multiple linear regression techiques. It 
should also be borne in mind that this study has greatly simplified the process of information 
management; there is no guarentee that processes operating here would be operational in a 
similar way in more complex contexts. In particular, this study has looked only at one aspect 
of retrieval, the recognition from a list of categories of a category believed to have been 
assigned to an item at filing where, at retrieval, which item is required is precisely known. 
Under conditions where infonnation needs are less certain, the present results or any generated 
by a similar study would lack power to predict overall levels of retrieval performance in real 
systems. Further work on other aspects of the retrieval process would be necessary before this 
could become possible. 
In conclusion, it seems that under equivalent contextual conditions individual differences in 
information management occur which could influence paper-based data retrieval. These 
individual differences were related to aspects of personality from which hypotheses have been 
generated about both underlying cognitive mechanisms, and the characteristics of such people 
and the occupations where they might be found. The study suggests a number of ideas for 
future research and design and has laid out possible methods by which some of them could be 
studied. One vitally important issue is how exactly this type of infonnation could, in 
combination with other data generated throughout the thesis - and with which the present 
findings appear to bear some relation - be integrated into a coherent systems development 
methodology. This is a major topic to be tackled by the main discussion of the thesis which 
follows. 
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Chapter Contents 
This, the final, chapter reviews evidence gathered in the thesis in the light of its aims, and 
suggests ways in which it could be usefully extended by later research. 
It discusses what have been suggested as circumstantial, causal factors of variation in retrieval 
perfonnance and, integrating the evidence, presents a preliminary model of this. Also 
examined is the question of how it could be predicted where retrieval problems might be most 
critical, and how techniques based on present fmdings could be developed. Design hypotheses 
are reviewed and how the ideas might be applied in real situations explored. 
Putting forward a wealth of topics which could be explored further, methodological issues 
pertinent to this area which were encountered in the present research are highlighted. 
Potential design implications for other areas of applied work are also explored. 
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8. DISCUSSION 
8.1 Introduction 
The aims of this research as specified in the introductory chapter were to, within the context of 
personal infonnation management in offices:-
1. Examine differences in retrieval ability and their practical significance. 
2. Generate hypotheses about where retrieval difficulties are likely to be more or less prevalent 
in work situations. 
3. Generate hypotheses about methods by which difficulties retrieving could potentially be 
alleviated. 
Although there are many types of activity which could be subsumed under the heading of 
'retrieval', the research concentrated on situations where what it is that one wishes to retrieve is 
known to some extent in advance of beginning search, that is 'specific retrieval'. Similarly, 
although there are many mechanisms which could be used for filing and retrieval, from the 
filing cabinets, desks and shelves of paper-based technologies to computerised devices 
allowing the structuring and retrieval of information by, for instance, filenames and keywords, 
the research has concentrated on paper-based technology. It did this because, whilst computers 
are increasingly being used, paper remains the most significant medium in which information 
occurs. It is retrieval difficulties when using this medium which are therefore of main interest 
to the practitioner. 
Given that behaviour is generally believed to be determined by both situational and individual 
factors (e.g. Eysenck, 1982), the thesis has addressed its aims by means of a two-pronged 
investigation into work conditions and aspects of individuals associated with specific retrieval 
performance. Each of these has been studied separately for practical, methodological reasons. 
Work associates of retrieval could only be realistically studied in real job situations, hence the 
use of a naturalistic interview technique. Individual differences were not specifically examined 
within that study because of time constraints on the accessibility of participants and because it 
was more amenable to study in controlled conditions of a simulated filing-retrieval system - an 
opportunity which was availed to more closely isolate potentially relevant individual difference 
variables. 
From both studies variation in retrieval performance has been examined with respect to its 
likely practical significance, and from observed associations between ability to retrieve and 
contextual factors the thesis has predicted work situations where retrieval could be more or less 
good, and hypothesised about methods by which retrieval might be improved. 
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Whilst the thesis has examined aspects of work and people linked to retrieval separately, it can 
be seen as a precursor to a design framework which considers both simultaneously. This 
would be particularly valuable to the prediction of critical situations and generation of design 
hypotheses. 
Firstly, if it were true that work and individual difference associates of retrieval varied, even to 
some extent, independently of each other then one issue research could examine is how 
combinations of 'good' and 'poor' facets from both domains could influence retrieval. For 
example, would it be the case that in job situations where both individual differences and the 
nature of work suggest poor retrieval, retrieval would be particularly problematic, and more so 
than if only the nature of work or only the nature of the person doing that work suggested poor 
retrieval? If this were the case, such information could be invaluable in permitting 
practitioners to more precisely locate where information management difficulties are likely to 
arise. Some data on this is available within the terms of the thesis; not on how work and 
personal factors might combine to affect retrieval, but with respect to whether each separately 
appears to predict the same or different types of work situation. If different types of work 
situation are predicted, even potentially, then it would highlight the value of future 
investigations along the above lines. 
Secondly, if a practitioner knew that certain features of jobs and individual differences were 
causally related to retrieval, and had at their disposal evidence for the utility of methods of 
tackling problems arising from different sources, then provided that they too analysed 
situations in terms of both job and individual difference characteristics present, intervention 
strategies could be devised to tackle the specific source of retrieval difficulty in any given set of -
circumstances. This does, however, presuppose that different 'causes' of poor retrieval would 
imply interventions of qualitatively different character. For example, if all job and individual 
'causes' pointed to the usefulness of a certain technique, there would be theoretically no need 
for a practitioner to analyse the situation of an individual experiencing retrieval difficulty in 
detail, but merely to fmd it. Although the thesis has neither addressed causality in depth nor 
the usefulness of certain remedial methods its results raise, it can start to provide answers to 
this question. If the possible intervention strategies all point to the same technique, this would 
suggest that practitioners may not need to tailor designs to specific situations. On the other 
hand if different techniques are implied, detailed analyses of problematic situations leading to 
designs tailored to specific circumstance could be useful. 
The discussion is structured into eight sections. 
The initial four examine evidence generated within the thesis which bears on its main aims. 
First, does retrieval perfonnance vary to an extent which suggests the utility of identifying and 
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helping in those situations where it was statistically most difficult? Second, by way of 
introduction to later sections, aspects of jobs and people this research found to be associated 
with ability to retrieve are described, together with what have been put forward as potentially 
underlying mechanisms - assuming the relationships to be causal and not merely 
associationistic. Third, work situations the thesis suggests to be most critical with respect to 
retrieval problems are examined alongside possible methods for their prediction by 
practitioners. And fourth are ideas on how specific retrieval performance might be improved, 
and how reqnirements could differ according to circumstance. 
The next two sections basically widen up the discussion. Although the thesis has focussed on 
personal filing systems as traditionally conceived, the fmdings have ramifications for other 
areas of applied work. Further, the thesis has highlighted a number of measurement issues of 
especial pertinence to this area which it is useful to delineate, and the last section brings 
together ideas for further research. 
To conclude, a general overview of the conuibution of the thesis is given. 
8.2 Do Practically Significant Differences In Reuieval Perfonnance Exist In Personal Filing 
Systems 1 
If practically significant differences in the ability of people to retrieve from files they have 
created themselves actually exist in offices, then this would suggest that intervention could be 
more crucial in some situations rather than others. If they do not, then either there is no 
desperate need for design intervention, or design intervention could be widely useful. From 
previous work it is known that variation exists, but it is important for pwposes of using data in 
this thesis to generate hypotheses, to demonstrate that present data contains wide variation in 
retrieval which is of likely practical significance in general office environments. 
Clearly, whether practically significant differences exist depends entirely on how one chooses 
to define what is to be construed as 'practically significant'. The manner in which retrieval is 
measured - what aspect of retrieval it addresses, whether it is a subjective or objective measure 
and how varying levels of performance are scaled - and the conditions under which it is 
measured, such as the sample population and the type of system involved, could obviously 
affect both the extent of apparent differences and whether statistically significant differences are 
found. But statistical significance does not necessarily imply that observed variation is 
important in the real world. For example, Bamard (1918) reports a series of studies which 
found that graduate students retrieved information about European counuies faster when the 
information was arranged in the form of a map rather than an alphabetic list, but the differences 
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which were in the order of only a couple of seconds are unlikely to be important in most office 
settings. The crux of the matter of 'practical significance' is that of what is actually important 
in particular environments. One might, for example. envisage additional seconds retrieving 
being crucial for the design of systems for telephone directory enquiry personnel, but quite 
irrelevant in the average office. 
The thesis has therefore taken the view that the practical significance of a given level of specific 
retrieval depends on the effects an individual believes it has on the performance of their work. 
In other words, is it a problem from the perspective of whatever criteria a particular job holder 
applies. 
This issue was specifically addressed in the jobs-filing study (Chapter 6). There, evidence was 
presented that the types of criteria for subjectively evaluating retrieval performance applied by 
the office-based managers and researchers of the sample were, in the main. similar and closely 
linked to more objective performance. Perceptions of relative frequency of retrieval problems 
(involving an essentially subjective judgement about what is to be construed as problematic) 
was closely related to peoples' judgements about how closely they were able to pinpoint the 
precise location of information at retrieval. Thus, retrieval precision appeared to be an estimate 
of what was important to these people. 
Variation in these two measures was also sufficiently wide to suggest that intervention may be 
more critical in some situations rather than others. At one extreme there were people whose 
retrieval was so precise they only ever had to scan through a few papers and virtually never 
experienced retrieval as unacceptably slow, whilst at the other extreme there were some who 
couldn't tell what was in their systems without going through it and whose retrieval was so 
poor that it affected their ability to do their job. 
Thus. differences in retrieval within the job-filing study were sufficiently large to imply certain 
situations as in greater need of intervention. 
The individual differences study can also be regarded as measuring practically significant 
dimensions of retrieval variation. Two aspects of retrieval performance were measured. First, 
propensity to produce a messy filing structure. Because the links between any item of stored 
information and where it is located in a categorisation structure are relatively unspecific in 
messy filing this would necessarily reduce the chances of being able to retrieve information 
precisely. Second, was ability to recognise a category as where a given piece of information 
had previously been stored (recall). If one is unable to do this, retrieval will necessarily 
involve more extensive searching than if a category had been correctly recognised. Both these 
measures therefore relate conceptually to features of retrieval considered by participants in the 
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earlier office-based study as of practical relevance to their work. 
Variation in messy filing and recall was certainly statistically significant in the individual 
differences study. From their significant correlation with certain aspects of personality as 
tapped by a standard psychometric measure - the 16PF - they were clearly addressing 
identifiable dimensions of individual difference. However, once again, the actual range of 
variation must be considered more important to the question of whether this would imply the 
greater usefulness of intervening in some situations rather than others. Whilst, for example, 
the percentage of filed items affected by messiness varied only between 65% and 100%, and 
most people were reasonably successful at, in the information science sense of the word, 
recalling items at retrieval- with an average 85% success rate, a minimum of 45% and a 
maximum of 100%, these fmdings should be interpreted within the constraints of the 
filing-retrieval simulation from which they were generated. The study only addressed logical 
propensity to produce a messy file structure, not the inclination to avoid it in paper-based 
information management. In other words, real systems could be even messier. Again, ability 
to retrieve was measured over only a short interval after filing (15 minutes), and one might 
expect success rates to deplete after a longer interval. Whether the range of differences in 
retrieval performance would be altered by these factors, which would be present in real 
situations, is unanswerable from the data. Again, the sample - ergonomics undergraduates -
unsurprisingly scored, on average, extremely high on the l6PF's scale of 'intelligence' with 
the total range of stens restricted to the upper half of the scale. As one might expect scholastic 
aptitude to be a closely related and highly important factor to both measures of retrieval, which 
in fact it was even across its restricted range in this study, across a wider range the 'influence' 
could reasonably have diversified performance even more. 
In sum, this section has demonstrated that the aspects of specific retrieval addressed by the 
thesis are those considered relevant to the performance of their jobs by office personnel - at 
least in the domains of managerial and research activities. It has also demonstrated that the 
thesis has fonnd quite wide variation in ability to retrieve on these counts, which suggests the 
usefulness of identifying and designing on the basis of characteristics of those situations where 
retrieval is most difficult. 
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8.3 Circumstances Associated With The Ability To Retrieve 
A number of aspects of work and personality were found to significantly covary with specific 
retrieval performance, as given in the Figure 8.1. Detailed descriptions of these variables can 
be found in the relevant chapters as indicated. 
A few points should be noted about these data. 
First, work associates related to imprecise retrieval alone will be discounted from further 
discussion because it was clear that lack of relationship to subjective judgements about the 
adequacy of retrieval were subject to individual differences in goal-setting. 
Second, aspects of work related to both retrieval measures formed a tightly intercorrelated 
group. 
Third, the personality associates of messiness in Chapter 7 were collapsed into the 16PF 
second-order anxiety/introversion and flfst-order 'intelligence'. This was based on observed 
intercorrelations between personality dimensions and their loadings on second-order factors of 
the 16PF. Factors related to poor category recognition were apparently independent of each 
other. 
8.3.1 Hypothetical Causal Mechanisms 
Assuming the relationships seen between specific retrieval performance, aspects of work and 
personality to be causal, hypotheses about possible underlying mechanisms were offered. 
Some evidence of potential causality was obtained from the job-ftling study in Chapter 6. This 
addressed in a very general sense whether situational and individual differences could be 
construed as sources of causality in information management. Evidence on both sides of the 
coin was found. Supporting situational influences were the observations that: where contextual 
Job' variables comprised a mixture of different features within the same system these tended to 
be associated with levels of retrieval performance one would expect from the rest of the study 
(for example, a person with both procedural and relatively unprocedural aspects to their work 
might report easier retrieval for the fonner rather than the latter); and changes to the nature of 
the work a person did were in a few cases related to changes in ability to retrieve even when 
information management techniques were apparently constant. Conversely, supporting 
individual differences as a causal influence were observations that: those who ftled neatly and 
retrieved easily at work reported similar tendencies at home (and vice versa); and that 
Figure 8.1 Work And Personality ASsociates Of Poor Specific Retrieval 
WORK ASSOCIATES (Chapter 6) 
a) Related to imprecise and 'problematic' retrieval 
Information handling is less procedural 
Information uses are less predictable 
Less time is spent on filing 
Less care is taken over filing . 
Filing systems are messier 
Filing systems are larger 
b) Re!ated to imprecise retrieval 
It is not vital to retrieve information quickly 
Working alone 
Academic research (as opposed to non-senior level managerial) work 
PERSONALITY ASSOCIATES (from the 16PF) (Chapter 7) 
a) Related to messy fiHng 
First-order factors A Reserved (vs outgoing) 
B More inte11igent (vs less inte11igent) 
C Affected by feelings (vs emotionally stable) 
H Shy (vs venturesome) 
Q3 UndiscipHned self-confHct (vs controlled) 
Q4 Tense (vs relaxed) 
Second-order factors QI Introverted (vs extraverted) 
Qll High anxiety (vs low anxiety) 
b) Related to poor category recognition at retrieval 
First-order factors A Reserved (vs outgoing) 
B More inte11igent (vs less inte11igent) 
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infonnation management can remain stable despite 'radical' changes to the nature of work done 
- though from the analysis it was possible that the types of job changes which occurred (e.g. 
from a chemical analyst to a data processing manager) could have been on dimensions 
irrelevant to information management. 
Although general evidence of likely causality of contextual and individual difference factors 
was obtained, it was not the purpose of the thesis to gather evidence pertaining to the causality 
of specific variables addressed. Whilst it is entirely possible that variables seen to be 
associated with retrieval could be causally irrelevant, simply covarying with other factors 
which were causally important, on the assumption that they were not it is helpful to explore 
what the underlying mechanisms could have been in order to illustrate how the results might be 
understood within the framework of cognitive psychology. 
Many different types of mechanism could potentially be invoked to help explain these 
hypothetical causal links, and the thesis has focussed on only some of the more obvious and 
likely. These have been discussed in some length in earlier chapters, and the aim here is 
simply to summarise the ideas and to draw out points of contact between the jobs and 
individual differences studies. Figure 8.2 shows the ideas in the fonn of a flow diagram 
From the jobs-filing study the following causal mechanisms have been postulated as, at least 
partial, explanations. 
Firstly, it is suggested that as procedural and predictable infonnation handling imply that the 
uses to which information is put are stable over time two effects could occur. Any problems 
about knowing where to categorise infonnation are lessened, and the context in which 
infonnation is used is more similar from one occasion of use to the next than where usage is 
for less stable reasons. Following from the encoding specificity principle (Tulving and 
Thompson, 1973), the similarity of different occasions of use could mean that given a context a 
person should be better able to remember both that a certain piece of infonnation will be useful 
and where it is located. 
Secondly, another potential mechanism for procedural work is by virtue of its providing a 
temporal framework within which various activities sit - which infonnation was used in which 
context and where the information was at the time. Mentally replaying temporal sequences of 
events has been found a useful mnemonic device in, for example, helping eyewitnesses to 
recall events and as far back as the ancient Greeks in their 'method of loci' for giving speeches. 
Thirdly, it has been suggested that the time and care put into flling by those better able to 
retrieve it could be because they are simply practising skills useful to retrieval. These could be 
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Figure 8,2 Prelimimuy Model Of Some Possible Influences On Ability To Retrieve Specific 
Infonnation From A Filin~ System One Has Created For Personal Use 
Elements in the diagram are based on associations between variables seen in the thesis's studies and aspects of 
cognitive processes which might be relevant to them, Arrows represent possible directions of influence between 
elements, which could be complexly inleractive, A summary of hypothetical causes discussed in the text, the 
diagram does not claim to be comprehensive, 
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subsumed within the more general concept of interacting with information in ways which are 
relevant to one's work. More specifically this could be underlain by, for instance, cognitive 
effects of increased elaboration and variability of encoding about both contexts where specific 
items of information are useful and where it is located. Elaborative, variable encoding is 
known to enhance learning (e.g. Craik and Tulving, 1975). Various factors could influence 
the extent of work-relevant interaction with stored information, such as, to what degree the job 
demands it, an individual's attitudes to f!l.ing and retrieval, whether an organisation requires its 
employees to store information in certain ways (e.g. clear desk policies, storing confidential 
documents in locked cabinets by specified criteria), and the actual time a person has available. 
Finally, it was suggested that the larger the amount of information a person stores the more 
difficult it would be to 'keep up' with what one has and how it may be accessed. In other 
words, any difficulties with information management existing for other reasons could be 
compounded in larger systems. 
Whilst another variable from this study, 'messy ftling' was also associated with problematic 
retrieval, the same issue was examined in the individual differences simulation. Potential 
causes, first of messy filing itself, and second of the effects messy f!l.ing could have on 
retrieval, will therefore be considered in tandem. 
From the job-filing study it could be hypothesised that less ambiguous file structures might be 
produced if people take time and care over storing information. One proviso on this could be 
that it might only work provided that information uses are reasonably stable and/or can be 
construed within the context of a clear temporal framework as such features should logically 
make neater categorisation easier. In the individual differences study it was hypothesised that 
propensity to file messily could be underlain by one or more of three cognitive tendencies: 
thinking about objects in such a way as precludes neat categorisation ('cognitive crossing'); 
using fewer categories to describe a set of objects; and conceiving of more categories as 
applicable to anyone object Based on personality types seen to produce the messiest f!l.e 
structures, examples of possible causal mechanisms were given for the latter two, although of 
course whether one labels these or personality as 'a cause' depends on one's chosen level of 
description: cognitive differences attendant to given personality types could be construed as 
defming features of those personalities. Specifically it was suggested that messier filers, 
apparendy definable in terms of introversion and anxiety, might have: classified a set of objects 
using a smaller range of categories for reasons such as high attentional selectivity (after 
Easterbrook, 1959), and low verbal fluency (e.g. Eysenck, 1974) as both tendencies have been 
related to these types of personality; and applied larger numbers of categories to each med 
object because, according to the 16PF's description of these personality types, they could tend 
towards a desire for logical exactitude. 
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The fact that messy filing was associated with worse retrieval in the job-filing study could have 
any number of alternative explanations, not least because messier filers usually reported the 
presence of other features which could influence retrieval deleteriously. Nevertheless, with all 
else being equal, messy filing should be associated with worse retrieval simply because by 
definition the link between any item of stored infonnation and the category or precise location 
in which it is stored is relatively uncertain. The individual differences study provides clearer 
evidence of a possible mechanism by which this might work. Here, although tendency to 
produce messier filing structures was not statistically related to ability to recognise appropriate 
categories at retrieval, this is unsurprising. The study deliberately captured messy 
conceptuaIisations (at least in part, because of possible strategy differences) and made them an 
explicit part of the me structure and available for use at retrieval; in paper-based situations this 
does not normally occur. Given this, what is surprising is that there was some evidence messy 
filers were retrieving worse. 
This evidence is based on a possible explanation of poor retrieval, namely response 
competition. Response competition is confusion about the link between paired associates 
where members of pairs are also matched with members of other pairs, and introverts are said 
to be especially susceptible to it. In this study, variation in category size and the number of 
categories assigned to anyone item would vary the potential response competition for 
category-item pairs at retrieval. As introversion and assigning more ming categories per item 
was associated (though not significantly) with worse ability to retrieve, it was suggested that 
response competition could help explain variation in retrieval performance. The link to messier 
filers comes in because they were more likely to form me structures with inherently greater 
response competition, as well as being, as they were more introverted, likely more susceptible 
to that competition. 
This suggests that people predisposed to file messily could retrieve less well for reasons other 
than an absence of categories they may wish to use to retrieve information, namely the 
conceptual presence of, coupled with their susceptibility to, response competition. 
This section has put forward some suggestions about possible causal influences on ability to 
retrieve specific information. These were based purely on variables seen to be associated with 
retrieval, and should be taken in the hypothetical spirit in which they are offered. 
Nevertheless, it goes some way towards demonstrating how the patterns of results generated 
by the thesis might be understood in terms of human cognition. 
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8.4 Predictin~ Critical Situations 
Being able to predict work situations where retrieval might be most problematic could be of 
great use to practitioners in the sense that it could help shortcut lengthier methods such as 
sUlVeys and interviewing of finding where design intervention could be of greatest benefit 
The thesis has addressed this issue by means of a two-pronged attack. Firstly, it has looked at 
work conditions covarying with retrieval performance. And secondly, it has looked at aspects 
of personality which covary with retrieval performance from which, given that certain types of 
people tend to be found in different types of work, predictions as to the kinds of work people 
who, independently of work context, might find retrieval particularly difficult can be made. 
Job and individual difference correlates of various aspects of specific retrieval performance 
have already been noted in Figure 8.1. What has not yet been examined is the types of work 
situations implicated by personality differences in retrieval as likely to contain incumbents 
predisposed to experience more difficult retrieval. The individual differences study used 
personality dimensions of the 16PF which were associated with retrieval performance 
(tendency to produce messy file structures and poor category recognition) to start predicting job 
environments in which such people might be found. Three methods were used: descriptions of 
16PF dimensions, a simple additive model of variables associated with retrieval applied to 
standard occupational profile data for the 16PF, and connections between personality and the 
incumbents of jobs on the EPI which measures concepts very similar to the 16PFs second 
order factors. All three sources of evidence converged in suggesting, in the main, that poor 
retrievers might be found working alone on abstract precision tasks and good retrievers in jobs 
involving contact with others on concrete tasks which do not demand precise solutions. 
There are clearly some points of similarity between types of jobs predicted by both studies. 
For example, the job-filing study would also predict less precise retrieval for people who work 
on their own and for researchers who could reasonably be expected as more likely to be dealing 
with abstract precision tasks. A potential implication which immediately springs to mind is that 
those who, in themselves, are likely to experience difficult retrieval could be attracted to types 
of work which might compound the problems. However, for predictive purposes great care 
needs to be taken in interpreting these data. 
One major limitation is that the results are sample specific. All that can be stated realistically is 
that amongst a particular population of researchers and managers certain job characteristics 
differentiated good and poor retrieval, and that amongst a sample of ergonomics 
undergraduates those with certain personality characteristics fared less well on specific 
measures of retrieval within a highly restricted task context Given other samples the results 
could have been quite different. For instance, if the jobs-filing study had, say, sampled clerical 
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workers and senior management rather than researchers and line managers, the influence of job 
characteristics not addressed by the thesis might have changed the pattern of results. Again, in 
the individual differences study the sample tended towards either neurotic introversion or stable 
extraversion and how these groups would have compared with other personality types in terms 
of retrieval remains an unknown quantity. Furthermore, with respect to the suggestion that 
those, in themselves, less able to retrieve could be attracted to types of work which might make 
matters worse, this again needs to be interpreted in context. Because the thesis has sampled 
restricted types of jobs and personalities, it is not known how other jobs or types of people 
would compare in tenns of retrieval. It would therefore be possible, if one were able to 
examine the connection between all jobs and all personalities and retrieval, to fmd, for 
example, job features seen in the thesis really did define the worst possible retrieval conditions, 
but a personality type both faring worse at retrieval than the 'poorest retrieval' personality seen 
here and which would not usually be found in jobs providing the worst conditions for retrieval. 
In short, the thesis's findings are more properly regarded as hypotheses about wider 
populations, than indicating the existence of any defmite rules. It is a matter for future research 
to test the generality of these ideas and how features of jobs and people combine to affect 
retrieval performance. Nevertheless, it is useful to explore how the data which has been 
gathered might be used within a general framework for the development of predictive methods. 
A frrst point to note is the potential value of examining both job and individual difference 
predictors conjointly. This would be so if they independently predicted different types of work 
environment as where retrieval problems are likely to be most acute. On the basis of data 
generated within the thesis it is difficult to provide an answer to this question other than to say 
the possibility exists. The value of combining different predictors, assuming independence of 
environments predicted, would be that one could formulate hypotheses about how 
combinations of features might affect retrieval. For example, would a person with a 
personality predisposing them to information management strategies deleterious to retrieval 
perform worse in an environment with (eatures which could also make information 
management difficult than in an environment likely to make it easy. Investigating these types 
of issues could help to make prediction more precise. 
Whilst this is theoretically feasible, there are, however. a number of practical issues which 
would place limits on how accurate prediction could possibly ever be. 
Firstly, in the job-filing study, although certain features of jobs were associated with ability to 
retrieve in an overall sense, at the level of individual cases the connection is apparently 
considerably more complex. From an in-depth analysis of individual cases it was clear that 
some people can handle information in ways which would, judging by general trends, largely 
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predict one level of retrieval perfonnance whilst their actual peIfonnance was completely 
antithetical. Part of this was apparently due to measurement issues which will be considered in 
a later section, but it could also have been related to more precise considerations of interactions 
between or relative importance of different Job' variables and individual differences in memory 
ability. The implications of this for prediction are either that the complexity of specific 
situations is addressed in order to develop predictive tools which are more accurate, or to 
accept that prediction is imprecise. Whichever route future research decided to take, 
practitioners clearly could not be expected to wait until all relevant investigations had taken 
place (if they ever could !) before they began using, if they believed it useful, what was already 
known. With this in view it is suggested that job variables the thesis has found to differentiate 
retrieval peIformance could be used as a preliminary rough checklist of conditions alerting the 
practitioner to places where specific retrieval could be particularly difficult. Associated features 
have thus far been described only in generic terms of, for example, 'procedurality' and 'care is 
taken over filing'. More specific examples of features underlying these concepts seen in the 
data could be particularly useful to the practitioner, and these are listed in Figure 8.3. The tool 
could be developed by future practitioners and researchers adding or amending generic features 
and specific instances as the checklist is used. Given the uncertainty of prediction at the level 
of individual cases it is suggested that the checklist be used simply as a rough method of 
narrowing search for possible problematic situations, which could then be investigated more 
specifically. 
Secondly, the individual differences study examined connections between personality and 
ability to retrieve in a highly restricted controlled environment. The environment in which 
investigation took place was greatly pared down and simplified, the upshot of this is that as one 
can only ever observe individual differences operating in contexts not abstractly then the 
connections to retrieval it found might not apply to other types of context. In other words the 
relationship between personality differences and retrieval differences could vary depending on 
interactions with the situation in which behaviour is observed. Whilst, theoretically, later 
research could examine individual differences in retrieval-relevant behaviour across a range of 
contexts, in practice this could be extremely difficult to achieve. For example, from the 
job-flling study it is suspected that the stability of information uses is an aspect of context 
which could impact retrieval, but to study the impact of individual differences in controlled 
contexts varying in stability would, if it were to have much similarity and therefore applicability 
to this variable in real life, involve extensive and lengthy simulations. It seems likely, 
therefore, that future work on the link between personality and retrieval might be for some 
considerable time at least constrained to highly simplified filing-retrieval contexts, and possibly 
lack predictive power for more complex environments differing in various criteria. Once again, 
it seems that there would be practical limitations on the precision with which one could predict 
from personalities prone to more difficult retrieval and the work they are likely to be found in. 
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Figure 8.3 Preliminary Checklist Of Job Features Associated With Retrieval Performance 
POOR RETRIEVAL 
a) Related to high relative frequency of retrieval difficulty and imprecision 
Generic Characteristic 
Low procedura!ity 
Low predictability of infonnation use 
Less time spent on filing 
Less care taken over filing 
Larger amount of infonnation stored 
Messy categorisation structure 
b) Related to imprecise retrieval 
Generic Characteristic 
Researchers 
Work alone 
Fast retrieval is not vital to the job 
Specific Examples 
Resource monitoring 
Strategic forecasting 
'One-off exercises 
Customer problems 
Liasing between departments 
Creative work 
Multiple areas of activity, the concerns of and infonnation for 
which overlap e.g. an office manager with responsibility for all 
aspects of office maintenance, equipment and security e.g. a 
researcher with several related projects going on at the same time. 
Responsibility for generating new work e.g. a researcher looking 
for new project ideas. 
Ideas on a project are still developing. 
A lack of time 
Other things are more important 
The job can tolerate slow retrieval 
Accept taking a while to find infonnation 
It's not always obvious where infonnation should be put 
If infonnation was put away they may never fmd it again 
e.g. several filing cabinets, filled shelves, desk and surfaces. 
Different areas of work are related 
Not bothered about finding infonnation 
Different simultaneous or consecutive projects suggest alternative 
classifications of the same infonnation. 
It makes filing easier 
Specific Examples 
Post-PhD, university research 
e.g. University researchers with hardly any fonnal work-related 
contact apart from, say, monthly departmental meetings, occasional 
requests for information from smdents and colleagues, and arising 
from research administration. 
Work to extended deadlines 
Can 'get by' without fmding things 
Can rely on others for infonnation 
Enquiries from others requiring a prompt reply are very rare 
Slow retrieval helps idea generation 
continued ......... . 
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.......... conlinued 
GOOD RETRIEVAL 
a) Related to low relative freguency of retrieval djfficult.v and preciSion 
Generic Characteristic 
High procedurality 
High predictability of information use 
More time spent on filing 
More care taken over filing 
Smaller amount of information stored 
Neat categorisation structure 
b) Related to precise relrieva! 
Generic Characteristic 
Managers 
Work in close collaboration with o1hers 
Fast retrieval is vitaJ to the job 
Specific Examples 
Producing costings 
Product orders 
Import documentation 
Quality control 
Authorisations 
Accounts 
Setting up contracts 
Sales reports 
Project and student administration 
Requests for research paper printouts 
Memos and circulars 
Marlcing papers 
Keeping lecture notes up to date 
Financial management of projects 
Coordinating departmental computer purchases 
Need to supply information quickly to others 
Information is confidential 
Others need access to information if owner absent 
Cannot rely on others for information because !he work is so 
specialised. 
Need to be able to fmd information 
e.g. a desk and drawers. 
SpecifiC Examples 
Low to middle level managers in large commercial organisations. 
Coordinating activities with other parts of a company 
Making joint decisions 
Giving and taking Wrections 
Dealing with people outside an organisation 
Too busy to waste time 
Supplying information to o!hers is central to the job, and not 
doing so promptly could give a poor impression, lose custom, and 
slow other people's work. 
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Nevertheless, provided that the practitioner recognised these limitations, ideas could be 
generated to help them pick out those most likely to benefit from assistance. Whilst the types 
of job situation implicated as containing poor retrievers by the thesis are, representing a first 
pass through the issues, rather vague, it is suggested that a suitable way to proceed could be by 
developing models which predict aspects of retrieval perfonnance from personality, say using 
multiple regression procedures such that different personality dimensions are weighted to 
combine additively to predict retrieval, and then applying these equations to typical personality 
profiles of various jobs, as already exist for some personality inventories, in order to predict 
levels of retrieval perfonnance for the incumbents of those jobs. The individual differences 
study has already attempted this in part using a simple additive model for dimensions of the 
16PF associated with messy filing and poor category recognition as detailed in Figure 8.4. 
To summarise, this section has looked at how practitioners could predict work situations where 
specific retrieval might be most problematic, and how further research could help the 
development of more refined tools. It has been suggested that checklists of job correlates of 
retrieval perfonnance could be used together with lists of jobs whose incumbents are more or 
less likely to experience difficult retrieval (derived from statistical modelling) to aid the 
identification of situations where some form of intervention could be especically beneficial. 
Limitations on these instruments, not least because of the complexity of the issues, would 
imply the necessity of then examining individual cases in greater depth. Data generated within 
the thesis represent an initial platfonn from which more refined predictive tools could be 
developed. 
8.5 How Could Retrieval Perfonnance Be Enhanced ? 
On the basis of observed correlations between aspects of ability to retrieve and characteristics 
of jobs and personality, and assuming these links to be causal, the thesis has made a number of 
suggestions about how specific infonnation retrieval might be enhanced. These ideas would 
clearly require considerably more empirical work to establish not simply that they affect 
retrieval but ways in which they could be implemented. Nevertheless, it is useful to explore 
these ideas. What this section provides is an outline of design ideas generated throughout the 
thesis, together with how they arose, evidence of their potential utility and ways they could be 
explored further by later research. 
There are several other issues raised by the question of how specific retrieval could be 
enhanced. For example, as a wide range of design possibilities are put forward, how would 
one know what would be most appropriate in any given situation. Again, although the design 
ideas presented here are based on features of circumstances seen in the thesis as associated with 
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Figure 8.4 Predicting Jobs With Incumbents Predisposed To Poor Retrieval 
In Chapter 7.6.1.2 a method of predicting jobs containing people likely to be poor retrievers was given. It 
basically involves developing models of relationships between personality and retrieval under controlled 
conditions, and then applying the model to occupational personality profiles to predict jobs people less able to 
retrieve could be in. 
In this study two aspects of retrieval were addressed, each of which was associated with fIrst-order personality 
factors on the 16PF:-
1. Inability to recognise a category as where a known document had previously been fIled (recall), which was 
associated with factors A- (reserved) and B+ (high intelligence). 
2. Tendency to produce a messy categorisation structure (which would necessarily make retrieval more diffIcult 
in paper-based systems), which was associated with factors A- (reserved), B+ (high intelligence), C- (affected 
by feelings), H- (shy), Q3- (undisciplined self-conflict) and Q4+ (tense). 
A simple model of the relationship between personality and retrieval was developed from this. Composite 
personality scores for each participant were found by adding together their sten scores on personality factors 
associated with each source of retrieval diffIculty separately, reversing stens if necessary. The formulae used 
were:-
1. For recall = sten A + sten B(Reversed) 
Where higher scores indicated better expected recall. 
2. For messiness = sten A(Reversed) + sten B + sten C(Rev.) + sten H(Rev.) + sten Q3(Rev.) + sten Q4 
Where higher scores indicated messier filing. 
Composite personality scores were signifIcantly related to scores on both retrieval measures, despite the fact that 
associates of eilher retrieval measure did not necessarily significantly covary. 
As the additive model appeared reasonably predictive of retrieval, it was applied to occupational profIles from the 
16PF manual. Average sten scores for persons in different occupations were added using the above formulae. 
Comparing these across different jobs, it was possible to predict which jobs might contain people predisposed, 
irrespective of their work, to encounter retrieval problems from messy filing and from poor category 
recognition. To give a flavour of the results, jobs at extreme ends of either dimension are listed below. 
Occupations predicted as where one might find neople most and least likely to experience retrieval 
problems from the source indicated 
More likely 
Less likely 
Retrieval problems from 
Messy filing 
Employment counsellors 
University professors 
Writers 
Business executives 
Travelling salesmen 
Social workers 
Poor category recognition 
Physicists 
Research scientists 
Biologists 
Retail salesmen 
Social workers 
Department and store managers in supermarkets 
The method could be refIned by using multiple regression, provided there were access to a sizeable testing 
population, and be used to look at a wider range of aspects of retrieval. 
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relatively poor ability to retrieve, might the same principles, or at least some of them, be 
applicable and of some benefit to all fllers. These issues will be considered later, but it is first 
necessary to describe the design ideas themselves. These are structured into three sections 
dealing with changes to jobs, changes to infonnation management techniques, and personnel 
selection. This discussion considers not only techniques which have been put forward as 
potentially useful, but also methods which appear to hold less promise. 
8.5.1 Changes To Jobs 
Because the job-fIling study found that the procedurality of information handling and the 
predictability of uses for which information may be required were associated with less 
problematic and more precise retrieval, it was suggested that building these features into work 
might make specific retrieval easier. 
Both ideas could be tested experimentally. Subjects could be required to perform tasks which 
vary in these two parameters, and which involve storing infonnation by categorising it. 
Procedurality, for instance, could be manipulated by comparing tasks which vary in the extent 
to which a clear temporal sequence of sub-tasks is implied, and predictability could be 
manipUlated by the extent to which the demands placed on infonnation available for the task are 
unambiguous. At a later date people's ability to retrieve stored infonnation from the category 
structure they had imposed could be tested and compared across job conditions. Whilst such a 
technique would be incomplete in tenns of the degree to which it modelled how procedurality 
and predictability may occur in real life, most especially with respect to the fact that it would 
not allow much experience of the tasks tested nor of the larger volumes of infonnation likely to 
be used in real life, it could nevertheless be useful as a way of roughly testing the idea out 
before testing it in a real situation. 
Implementation of these ideas in real work situations could take many fonns, some of which 
have been discussed in detail earlier in the thesis (Chapter 6.5.2.1). 
The type of procedurality associated with better retrieval specified exactly what a person was 
required to do at a fairly detailed level. For example, 'producing costing information' involved 
one of the managers interviewed in a) receiving a request for a labour costing on a particular 
product from the accountancy department b) obtaining the product specification c) working out 
the number of hours it would take to produce a standard unit of that product d) comparing the 
number of hours per unit with the number of hours per unit for other products e) deciding on a 
costing which is reasonable in comparison with other products f) communicating their decision 
back to the accounts department. The implication is that if work sequences can be broken 
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down in such a fashion and made explicit, infonnation management could become easier. 
Some examples of the types of currently relatively unstructured environments where this might 
be achieved were given in Chapter 6, which included multidisciplinary health care and the 
process of computer system design. Clearly, increasing the procedura1ity of work could incur 
changes to not simply the job done by an individual but also more widesweeping changes to 
the methods by which specific functions within organisations intercommunicate. 
Making work more procedural could in itself make the reasons why anyone item of 
information is used more predictable. Predictability could also be independently manipulated 
through the division of work functions. For example, if all people in a customer services 
department dealt with all types of external enquiries, information uses might be less predictable 
than if each person dealt only with a restricted range of enquiry types, say, relating to a small 
portion of a company's products. 
8.5.2 Changes To Infonnation Management Techniques 
On the basis ofinfonnation management methods used by those seen to retrieve more easily, a 
variety of ideas as to how retrieval might be facilitated have been made which could be 
implemented in the form of advice and/or incorporated into computerised mechanisms. 
One of the most important characteristics of those able to retrieve well was that they frequently 
practiced skills which would be useful to retrieval by interacting with their filing systems 
through, say, regularly scheduling time to organise their information and reorganise it if the 
categorisation structure became less useful. Part of this is clearly a matter of willingness to 
engage in such activity; many did not bother because they believed it would not bring 
appreciable benefits. It is therefore important to develop methods which people could use with 
some confidence. One possible technique derived from the notion of expanding retrieval 
practice was put forward. Involving the spaced recall of documents and their categorisations at 
successively longer intervals, the method could be most easily implemented on computer and, 
each practice session being of equivalent length, could be readily scheduled into the working 
day. The technique has already been shown as effective for the retention of large numbers of 
paired associates (plant names and pictures) over extended periods of time (Linton, 1988). 
Examining the usefulness of expanding retrieval practice in the context of personal filing 
systems could be a fruitful area for future research. 
Another part of the information management problems faced by poor retrievers, and a reason 
why their file structures were less well-organised, appeared to rest on difficulties in developing 
an appropriate set of categorisations. Better retrievers had relatively neat, conceptually 
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unambiguous, categorisation structures for infonnation, which were effective provided that the 
way documents were split across categories reflected the way the documents would need to be 
used. 
With respect to the latter, the use of categorisation structures which are work-relevant, the 
thesis has few specific suggestions to offer other than storing together information which will 
be used together. In both the initial investigation of conditions surrounding retrieval 
performance variation (Chapter 3.4.2) and the job-filing study (Chapter 6.4.2.2) difficulties 
were reported to arise because infonnation was stored by criteria which led to the fonnation of 
categories which were not mutually exclusive as regards work demands. In other words, 
when performing a task, the information required would be split across multiple category 
locations. It was suggested that one way categorisation structures and work requirements 
could be made more compatible might be by means of formal exercises which highlight to the 
filer how they use information in different tasks in such a way as would make how to 
categorise it clearer. The exact form these exercises could take, and whether specific criteria 
for splitting up how infonnation is used at work derived from cognitive principles believed to 
affect memory, for instance, the potential reduction of cue overload by forming categories 
containing information likely to be used with varying frequencies, would be useful, might 
again comprise an area for future investigations. 
Other ideas about how reasonably neat categorisation structures could be encouraged were also 
suggested. An apparently successful strategy by some of the participants in the job-filing study 
if an item to be filed did not readily fit into existing categories but could span several, was to 
file the item under a category where they believed they would most likely look for it on later 
occasions. Whilst this means a filing system would still be messy in the sense that the possible 
location for an item of information remains somewhat ambiguous in terms of its subject matter, 
the introduction of the filing criterion 'where I'm most likely to need this information in the 
future', provided it were applied consistently, could help to narrow the range of places a 
person may need to search at retrieval. Another possibility for making file structures less 
ambiguous was raised in the individual differences study. It was suggested there that messy 
filing is more likely where people have tendencies to conceptualise a) objects in terms of 
crossing categories b) more possible categories per object and c) fewer categories as applicable 
in an object domain, and that each of these could independently affect the extent to which a file 
structure was messy. It was pointed out that aspect c) could be manipulated, namely, neater 
filing structures might arise if one encouraged the use of a wider range of categories in any 
domain of objects to be filed. Whilst theoretically true, further work would need to be done on 
the cognitive effects of wider ranges of categories whilst holding other aspects of messiness 
constant Then methods of encouraging use of wider category ranges would need to be 
investigated, and here there is already some evidence that this may occur if people are provided 
Chapter 8 Discussion 
with indexes of possible classifications rather than being required to invent classifications for 
themselves (e.g. Broadbent and Broadbent, 1978). 
As a final point about messy filing structures, it should be noted that one method of making 
information organisations neater through introducing classification hierarchies might not be a 
particularly useful way to proceed. The individual differences study found the difference 
between the numbers of filed items affected by messiness and the number which could have 
been slotted into a neat structure hierarchically was minimal. The implication, which would 
obviously need testing further, is that if a messy file structure occurs at all, arranging 
information hierarchically would not avoid categorisational ambiguity. Conceptualising 
information items messily is clearly associated with difficulties over categorising that 
information in a filing structure. A method which avoids inevitable choices of using one 
category over another to file an item is to file the same information into multiple categories. 
Though this is normally avoided in paper-based systems not least because of limitations on 
space and time for upkeep, on these counts it could be potentially workable on a keyword-type 
system. However, the major problem with multiple filing, whatever type of system it is used 
in, is of categories becoming so large that retrieval precision is reduced (e.g. Chapter 3.4.2, 
case 4). Certainly in the individual differences study the messiest filers did indeed also tend to 
use larger categories than those filing more neatly. This would suggest that keyword systems 
may not bring appreciable benefits to messy filers unless other methods of increasing retrieval 
precision and/or of counteracting its consequences by fast scanning are used. An alternative 
idea which might work has already been raised above, namely, to encourage use of a wider 
range of categories, though again whether this would appreciably reduce category size in 
practice, if people were still able to assigu as many categories as they wished to anyone item, 
would need to be investigated frrst 
Aside from methods of practising retrieval skills and forming neat categories relevant to one's 
work, two other possibilities for improving specific retrieval have been suggested by the 
thesis. 
First, better retrievers tended to store relatively little information, which seems reasonable 
given that there is less to organise and remember. As discussed in Chapter 6, keeping systems 
small could be achieved by a variety of methods. For example, by helping people decide 
whether information which could be stored is really relevant to them, and by splitting 
information storage across work groups. The latter might incur valuable spinoffs in some 
environments in that, requiring people to approach others they work with for some of the 
information they need to do their own job, it could help to foster closer understandings of other 
people's work and a cross-fertilisation of ideas. 
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Second, is an idea raised by the observed connection between the procedurality of the work a 
person does and their ability to retrieve. It has been hypothesised that a mechanism by which 
procedural information handling might assist retrieval is by virtue of its implying a temporal 
sequence of events, because in other areas of research these are known if explicitly deployed to 
aid memory and it is an obvious strategy to use if one's work is highly proceduralised. In this 
case it could help people remember both what information may be relevant to a task and where 
they may have left it. Indeed, there were several instances throughout the thesis where 
participants, although not specifically questioned on this issue, have remarked that they use 
sequences of things which have happened at work as an aid to information retrieval (two in 
Chapter 3.5.1.3 and five cases in Chapter 6). The usual way this was achieved was by 
keeping work diaries containing details of what work was done when, meetings and what was 
discussed, holidays and other significant events, and then consulting the diary in instances of 
retrieval difficulty. For instance, if a person remembered last using a particular document just 
before their summer holiday, they would look up the relevant section of the diary to see what 
they were doing at the time and use that information to clue them into what they might have 
done with it. Aspects of this general method of retrieval has been incorporated into an 
experimental filing system 'MEMOIRS' developed at Loughborough University (e.g. Lansdale 
et al, 1989). 'Memoirs' includes an electronic diary and a 'timebase' - a linear calendar on 
which, for example, can be displayed the dates on which documents with specified category 
attributes were received into the system. Going some way beyond the work diary method this 
thesis has seen in practice in its aim, " ... to enhance the user's long-term memory for events 
and objects (mainly documents) ... ", by exploiting principles of human remembering, Memoirs 
could clearly be an extremely useful device. Nevertheless, given that a simpler, cheaper 
method of ordinary diaries seems to be useful, coupled with their portability (as one subject 
remarked, "Whenever I go out on site or to a meeting I take this (the detailed work diary) with 
me. It's like a portable office. "), it could well be worthwhile for future research to examine in 
more depth the types of criteria which would be most useful in diaries targetted amongst their 
other obvious functions to assisting retrieval. 
Finally a number of novel ideas for improving retrieval have been suggested by participants in 
the thesis's studies themselves. Detailed in Chapter 6.6, the ideas included revolving carousels 
for information stored on desktops and ensuring that, say, box fIles will fit inside filing cabinet 
drawers and folders will fit in the box fIles (this might be expected to make retrieval easier to 
the extent that it pennits users to physically structure information more adequately). Perhaps 
the most notable issue raised was that of a device which would tell someone before they even 
began searching for a lost item whether it was worth doing so i.e. it was likely to be 
somewhere in the system This problem seems to be quite a common source of reported 
retrieval difficulty. For example, it was highlighted in Cole's 1981 survey of office fIling 
(though no specific techniques for countering it were offered), and has been encountered in the 
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present work in both the exploratory study (Chapter 3.4) as, "problems of keeping track of 
documents others have borrowed", and the job-filing study (Chapter 6.4.1 a) as, "looking for 
information which is no longer there (or) in the 'wrong' category" (which includes because 
someone else has put replaced it incorrectly). In view of this it has been suggested that 
monitoring what goes out of a system could be just as important as monitoring what is in it. 
Whilst on, say, a fully computerised and networked (e.g. through EMail) filing system there 
might be many ways in which these aims might be achieved, some fairly simple paper-based 
devices could suffice, provided that people used them consistently. For instance, one could 
routinely keep a list of items from one's system which have been borrowed by others which 
are crossed off when retumed, and others if they removed or replaced items in the owner's 
absence could do similarly. In other words, making a personal filing system more like a public 
library. Also, if documents are permanently removed from the system a record of what is no 
longer there could be kept, although it seems less feasible to expect people to do this - why 
should they, after all, spend time making records of documents which are being thrown out 
presumably because they believe they will not need them again! 
8.5.3 Personnel Selection 
Knowing the characteristics of people who appear most likely to experience difficulties 
retrieving, it theoretically becomes possible to screen out such people when selecting 
candidates for particular job functions if ability to retrieve is particularly important to the job. 
There are various ways in which this might be achieved. For example, the individual 
differences study (Chapter 7) has started to identify some of the personality traits associated 
with aspects of retrieval. On the basis of this one might suggest that, if retrieval at work 
involved recognising categories as where information had previously been ftIed and physically 
messy ftIing was a possibility (i.e. keyword and other ftIe structuring devices that could readily 
capture multiple categorisations for ftIed objects were unavailable), it may be preferable to 
select stable extraverts over neurotic introverts. Selection procedures could be more precisely 
formalised. Earlier, in Section 8.4 it was noted how statistical techniques could be used to 
predict retrieval performance from personality factors, and from this to predict the types of jobs 
whose incumbents might be better or worse at retrieval. The same techniques could be used to 
predict the potential performance of job applicants on retrieval tasks important to the job. 
However, the same interpretational limitations as outlined earlier would also apply. Namely, 
given the practical problems of experimentally modelling task environments other than the most 
simple, and given that the ftIing-retrieval behaviour one observes is likely to be a function of an 
interaction between aspects of the individual and the context, the types of predictive models of 
retrieval from individual differences that can be developed may not adequately predict retrieval 
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perfonnance in the particular environment in which one is interested. Nevertheless, this type 
of data could be used as one source of infonnation about the possible infonnation management 
behaviour of job applicants. Indeed, examining the predictive validity of these models for 
certain jobs, say by testing retrieval performance after people have settled into a post for which 
they were selected using the models (or even if they weren't, provided that an appropriate 
measure of personality were available), could be a useful way of informing this general area of 
research about person-environment interactions in the production of observed ability to 
retrieve. 
Another source of data selectors might use to predict the infonnation management behaviour of 
job applicants is indicated by fmdings from the jobs-filing study in Chapter 6. It was found, 
for instance, that those who were disorganised and forgetful at home tended to file messily and 
experience more difficulty in retrieving information at work Admittedly, this could have been 
a function of peculiarities of the sample in that whilst home conditions could be regarded as 
roughly equivalent in all cases, indicating the operation of individual differences, the particular 
individual differences which may have been operating might have inclined people to types of 
work that just happened incidentally to coincide in terms of the information management 
strategies they encouraged. Further research would obviously be required on this issue before 
such questions were used in selection procedures, incorporating a wider range of work type 
and larger sample than the thirty participants in this study. Other sources of information, 
however, might be less useful. If a person were asked about their information management 
strategies in previous employment, one could not separate the conditions demanded by that 
particular job from individual inclination. For example, some of the researchers in Chapter 6 
said they did not expend great effort on keeping their information organised because the job did 
not demand fast retrieval and a loose form of organisation and the lengthy searches this could 
entail served another retrieval function - serendipity - which was important to the job. It is 
therefore only to the extent that previous work a person has done is similar to another job in 
terms of retrieval demands and, it might be added, information handling demands, that one 
could reasonably begin to draw inferences about how well that person may retrieve in that other 
job. 
8.5.4 Applying The Ideas 
Thus far the discussion has, for the sake of simplicity, attempted to ignore issues of the 
conditions under whch various design possibilities mayor may not be applicable. It is the task 
of this section to examine the topic. 
Earlier in the chapter a number of questions were raised about how design ideas might be used. 
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The first of these, posed at the beginning of the chapter, was whether ail mooted 'causes' of 
specific retrieval difficulty might be mopped up by the same design technique, for if this were 
true then all a practitioner would theoretically need to do would be to identify those situations 
that may benefit from intervention and simply apply the same design technique to them all. A 
partial answer to this question should already be obvious; it may only be at a very general 
design level that the types of design technique put forward could be regarded as the 'same' in 
that they all aim to improve specific retrieval; but exactly what were implemented to achieve 
this, even when attempting to manipulate the same variable, could be tailored to meet the 
requirements of specific situations. 
Job design and personnel selection might be useful for manipulating ability to retrieve only if 
this is a vitally imponant function of the job, any changes would not adversely affect other 
crucial job functions (preferably enhancing these too), and especially if investment in 
specialised fIling-retrieval equipment such as appropriate computer software were not an 
available option. For instance, research work is relatively lacking in detailed procedures for 
handling information and carrying out tasks, and to say that retrieval might be improved in 
such situations by attempting to increase procedurality is blatently silly; not only is it 
nonsensical to try and specify detailed procedures for research not least as it is an activity 
where theoretically 'later' stages can feed back on and entirely change theoretically 'earlier' 
ones, but even if one could make it more procedural it could be unworkable as it may trap the 
researcher in an inflexible mould mitigating against original and creative work. 
Similarly, some information management techniques might be more valuable in some 
circumstances than others. For example, it is implicitly suggested by this research that keeping 
one's filing system as small as possible could help ease any difficulties in managing and 
retrieving information. However, one of the techniques by which this might be achieved, 
namely, storing information non-duplicatively across a number of different people's fIling 
systems, requires both that the people involved are working on the same or similar topics and 
that they can readily access each other's fIles. Even if such conditions did not prevail, the 
variable might still be manipulated through, for example, methods to help people decide 
whether information is worth storing, and whether what is already stored continues to be 
useful. Some of the author's thoughts on what such a method might comprise were discussed 
in the literature review (Chapter 2.5). Again, one of the major bugbears reported by the 
researchers interviewed throughout the thesis was that whatever categories are imposed on 
information used in this type of work the categories and informational groupings tend to 
change over time as project ideas develop. The technique of expanding retrieval practice 
discussed earlier could be especially useful in situations like this. Not only would it help users 
to be more familiar with their information and where it was located in an overall sense, but also 
it could assist serendipitous links being made between, say, different research papers, and 
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perhaps also obviate the need for major reorganisations of material as this could be done in 
small batches during the retrieval exercises. Clearly, the exact details of how this might be 
achieved could be the subject of another program of human factors research, but one 
observation is worth noting. It has been argued that expanding retrieval practice might be most 
easily implemented on a computer system because of the problems of keeping track of which 
documents have been practiced and ensuring that people do actually successfully retrieve trial 
documents (lest later memory is not facilitated). There are, antithetically, some good reasons 
why storing research information on a computer might not be a particularly good idea. In the 
individual differences study a characteristic of those less able to recognise appropriate 
categories at retrieval was that they tended to neurotic introversion, and using an, addmitted1y 
rough, predictive model, academic researchers were amongst the worst occupational groups for 
this type of retrieval (e.g. Figure 8.4). It has also been argued (Chapter 7.6.2.2) that as 
evidence exists to suggest introverts prefer to use spatial processing strategies (e.g. Eysenck 
and Eysenck, 1985) this is a possible reason why most researchers in the jobs-fIling study 
stored information in rough heaps around their offices. Given that researchers might naturally 
prefer to store information spatially, and given that the spatiality of the office could be difficult 
to mimic on a computer interface, quite apart from the other benefits of keeping paper 
information (e.g. it's easier to lend to people and usually more portable), an obvious solution is 
to combine the two technologies. Doing this would clearly allow not just the power of a 
computer for use in retrieval practise exercises, but also a myriad of other assistive techniques 
whilst all the time permitting the user to store information in a manner which was convenient 
and with which they felt comfortable. One way this might be achieved is through electronically 
tagging paper documents (e.g. coating with an electro-magnetically sensitive plastic which 
could be fixed in a unique configuration for each document), and having a device either within 
or removable from the computer which could detect these signals. In this way, the computer 
could be used to help the user identify the document they want and the detection device used to 
indicate where that document was physically located. 
These examples serve to illustrate how design ideas might be implemented in different ways 
according to the demands and constraints of particular situations. This should come as no 
surprise to those involved in applying human factors to real life problems. As, for example, 
Eason (198S) has said in the context of designing information technology systems, a 
user-centred technique, " ... includes two major elements, the design options (what could be 
done) and the design criteria (what we are trying to achieve). The design options may come 
from analysis of the users and their tasks together with evidence about technical and 
organisational options that have been developed and tried elsewhere ... The design criteria must 
come from the explicit aims of the organisation. .. and the range of goals, constraints and 
outcomes to avoid that the 'stakeholders' in the organisation may consider important. 
... Judging the options against the criteria is likely to lead to a short list of possibilities which 
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can be detailed and evaluated ... This general procedure can be applied to a wide range of 
design issues." (pp.7-8). 
Just as the designer needs to bear in mind the constraints of the context in which an information 
management system is to be used, so also should be borne in mind the fact that a filing system 
can be multifunctional. The thesis has been mainly concerned with specific retrieval, that is, 
retrieval where what it is one wishes to retrieve is to some fair extent known in advance of 
beginning search. But there are many other retrieval functions which a filing system may need 
to serve, such as reminding, serendipity and browsing. To ignore these could be to develop 
highly inadequate systems. and a designer is likely to be faced with whole series of 
incompatible and conflicting demands. The thesis has highlighted what some of these could 
be. For instance, a system which concentrated solely on increasing retrieval precision could 
undermine serendipity, a type of retrieval which appeared particularly useful amongst 
researchers (e.g. Chapters 3.4.5 and 6.4.2.1), because the user is not forced by imprecision to 
scan large numbers of documents. Various ways both functions might be supported on the 
same system have been put forward in Chapter 2.7.1. Again, in Chapter 3.5.2.1 it was seem 
how retrieval systems may be required to store information for different periods of time and 
how this could have implications for design; in the research environments examined in that 
study documents could be stored for years and issues of changing information structures to 
reflect the changing demands on information were highlighted, whilst in contrast another study 
amongst intelligence analysts at the CIA (Lancaster, 1978) indicated a need for dynamic 
electronic mail mechanisms as in that environment information had a very short useful life. As 
a final example, some evidence was presented in Chapter 3.5.2.2 that acting as an informal 
librarian to one's work colleagues might be important to some people. Under these conditions, 
computer systems obviating the need to approach others personally for information (Chapter 
2.7.4) may not be an acceptible solution, nor might attempting to assist specific retrieval by 
splitting information storage across work groups to reduce average system size. 
Clearly, the issues involved in designing an information system to meet the needs of specific 
users are highly complex. Given this, it might be asked whether it would be possible to 
develop tools to help practitioners through the maelstrom of possible design features. Whilst 
general techniques for user-centred design exist (e.g. as discussed in Eason, 1989, and 
Mumford's (1983) ETIllCS method), it might be useful to concatenate knowledge from this 
area of research into a 'design expert' system which could generate specific possible designs 
tailored to the specific retrieval-relevant aspects of situations (e.g. job conditions, 
person-centred constraints, available resources), together with limitations on how one can 
interpret these ideas (e.g. the extent to which the context where a feature of design has been 
seen to be useful is applicable to the context currently being dealt with). In turn, evaluation 
data from a new system, once implemented, could be fed back into the expert system to inform 
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later designs. Obviously, this type of device would lie a considerable way down the road of 
future research in the area, but an instrument along these lines has already been developed by 
Shepherd (1988) to help non-experts identify training needs. 
The second question about how design ideas arising from the thesis might be used, raised at 
the start of this section (8.5), was whether the ways it has been suggested specific retrieval 
might be improved would equally apply to all personal fIling systems (assuming they were 
feasible given contextual and other constraints). For example, if it were true that making 
information handling more procedural affects retrieval beneficially, would it be true irrespective 
of how procedural one's work was to begin with? The answer to this question is 
imponderable within the bounds of the thesis for most of the design suggestions made, not 
least because it has only sampled variable values from ranges of theoretically much greater 
length, quite apart from the fact that it did not address issues of causality itself. Nevertheless, 
possible implications of the individual differences study (Chapter 7.6.2.2), if verified, would 
indicate qualitatively different designs as being appropriate in different settings (rather than 
more or less of the same thing). It was suggested that the performance of worse retrievers 
(neurotic introverts) might be improved if retrieval mechanisms exploited their apparently 
superior memory for locational details, and they were not required to remember incidental 
features of documents (for example, perhaps, document size and shape coded automatically by 
a computer as potential retrieval criteria). On the converse side of the coin, devices with the 
same features when used by those retrieving better in the study (stable extraverts), might be 
detrimental. There is some evidence such people might better remember verbal than spatial 
details and perform better on incidentalleaming tasks: so systems incorporating these features 
might be useful. It is also true to say that, although the thesis has examined 'better' and 
'worse' retrieval, even those in the former category might have benefitted from some form of 
intervention, though admittedly the difference it would make might not be particularly dramatic. 
In the individual differences study no one formed an entirely neat fliing structure (and were 
therefore in a paper-based system likely to experience retrieval difficulties from this source), 
and in the jobs-filing study no one claimed to have completely problem-free retrieval. If this 
were more generally the case, some of the techniques for enhancing retrieval performance 
could have widespread applicability. 
As the discussion of design ideas has been somewhat lengthy its main points will be 
summarised. Various methods the thesis has suggested might serve to enhance specific 
retrieval performance have been put forward. These covered job design, information 
management techniques and personnel selection. Job design ideas included increasing the 
procedurality and predictability of information handling; information management ideas 
covered methods of practicing retrieval skills, assisting the formation of unambiguous 
work-relevant fIling categories, keeping systems small, temporal cuing at retrieval, and 
- -- -- ----------------
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recording what infonnation leaves a system; and personnel selection ideas included the use of 
models to predict retrieval from standard psychometric measures and enquring about 
infonnation management strategies in other contexts. It was noted that each of these ideas 
might be implemented in a variety of ways. This is especially useful because design 
constraints and opportunities are likely to differ from one practical situation to the next, and 
some examples from the thesis were given of how these constraints could operate and the types 
of alternative designs they might imply. As designing information systems is an evidently 
highly complex activity it was suggested that future research might consider developing expert 
systems to assist designers. The discussion has largely concerned itself with hypothetical 
possibilities and the implications these may have for the design process. Based on correlational 
data of circumstances surrounding variation in retrieval perfonnance, clearly a great deal more 
work would be required before these ideas could be implemented with reasonable confidence. 
Nevertheless, it has served to highlight directions future work may fmd fruitful to examine. 
8.6 Implications For Other Areas Of Design 
Thus far, this chapter has considered only potential implications of the results for the design of 
personal infonnation management systems. It is interesting to examine how they might also 
inform other applied areas. Whilst there may be many links to work in other areas, such as 
devices for browsing, adaptive interfaces, forgetfulness in everyday life, not to mention 
marketing strategies for information technology products, this section will concentrate on two. 
Firstly, if it is true that the job variables, procedurality and predictability, identified as 
covarying with retrieval perfonnance are causally related to retrieval, then if these factors are 
manipulated for any reason in the workplace they could affect ability to retrieve. An obvious 
condition under which this could well occur is where job enrichment and job enlargement 
programs are introduced. Job enrichment involves allowing people to take greater control over 
the planning, execution and responsibility for their work and job enlargement occurs when, 
" ... more activities of the same quality level are combined in one task. In automobile 
assemblage, for example, this means that instead of lining only the left door, one takes care of 
the lining of the whole car." (van Assen and den Hertog, 1984, p.906). These clearly conflict 
with the job design ideas put forward for improving retrieval. For instance, increasing 
predictability of information uses by dividing work functions so that people are dealing with a 
smaller range of topics is antithetical to the principles of job enlargement. Similarly, specifying 
clear procedures for information handling could be to diminish autonomy over how work is 
carried out, quite apart from carrying the danger that it might discourage flexibility in response 
to changing demands. Given that job enrichment and enlargement are often implemented to 
enhance the quality of people's working lives, could one reasonably expect the suggested job 
-- - -----------
----------
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manipulations to be implemented? Obviously, it would depend on the precise circumstances 
of any situation and the extent to which manipulating retrieval through job design might be 
considered potentially detrimental to work satisfaction. This issue does, however, highlight 
the value of job designers and others in a position to change the way work is carried out being 
aware of the possible information management implications of whatever job changes are 
introduced and to plan how its consequences could be dealt with. For instance, using methods 
other than job design. A pertinent example of what can happen was encountered in the 
jobs-filing study (Chapter 6.4.2.2, Subject 6), where senior management had aggregated two 
departmental manager posts (and the related two filing systems) into a single role but had 
neither scheduled time for the jobholder to sort the information out themselves nor allowed the 
provision of secretarial support. The consequences, in terms of the amount of time the person 
was spending on tracking information down whilst coping with a demanding job, were 
disastrous. 
The second area of possible implications for other areas which will be highlighted relates to 
information specialists in libraries. In Chapter 2.2 it was stressed how the traditional 
distinction between personal and public information systems is artificial and how it is more 
useful, in a design sense, to think in terms of types of activities engaged in and who carries 
them out. Information specialists, responsible for setting up and using 'public' structured 
information systems, clearly can engage in activities similar to those of the personal filer. As 
such, present results could be applicable to that domain. In particular, there is some evidence 
that the types of people who may be attracted to work in this area might be the types of people 
this thesis suggests may have natural inclinations to produce inefficient filing structures. The 
societal image of the librarian is of a person who is shy and retiring. Despite remonstrations 
amongst some of those responsible for training information scientists that in today's 
environment such professionals need to be outgoing and assertive, " ... to act, initiate, develop 
and disseminate, rather than merely respond to queries." (Jones, 1988), there could be 
pressures against the discipline successfully attracting such people. Not only are they working 
against stereotypes, but also, information professionals increasingly rely on computer 
technology and as Kerr (1987) reports this is especially likely to attract the more introverted. 
Given that librarianship could be dominated by those tending to introversion, a number of 
potential implications arise from what this thesis has found. In the individual differences study 
(Chapter 7) it was seen, for example, how those scoring higher on introversion produced filing 
structures where categories contained larger numbers of items and with greater amounts of 
inherent response competition, to which, it was argned, being introverted they were likely to be 
more susceptible. Left to their own devices, therefore, those attracted to librarianship might 
produce information structures which would reduce the level of retrieval precision possible by 
any retriever, and which when engaging in retrieval themselves would constrain their ability to 
identify appropriate categories. Whilst it is true that information scientists are highly trained in 
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indexing and retrieval methods, the above observation could have some practical implications. 
For example. if the hypothesis that encomaging use of a wider total range of categories in 
classifying a domain of objects on keyword-type systems would behaviourally reduce category 
sizes and response competition (Chapter 7.6.2.1-2) held up under controlled investigation, 
then this aspect of indexing might be stressed in training programmes, and/or, following 
Broadbent and Broadbent (1978) methods such as ensuring that index terms were provided for 
the indexer might help. Similarly, they might also prefer to use spatial-graphical devices for 
storing and retrieving information. Altematively, perhaps, some universities' desire to recmit 
more extraverted types into information science (Jones, op.cit.) will have benefits other than 
better matching what are perceived as the contemporary demands of the profession. 
8.7 Measurement Issues 
Throughout the research various problems of measurement and interpretation were 
encountered. Many of these were general issues relating to applied work as a whole, but they , 
are worth drawing together briefly because the thesis has highlighted specific forms they could 
take in the study of personal information systems. 
Firstly is the problem of adequately defining the variables one is studying. By 'adequate' 
definition is meant explanation and measurement in such a way as can yield as unambiguous an 
interpretation as possible of any results. This is particularly important in applied areas, for as 
Argyris (1976) has said, if one wishes to change states in the world, it is necessary to 
understand variables in terms which imply how a state of affairs might be changed. Previous 
studies of personal information management, especially office surveys, are rife with vague 
definitions and the present research has attempted to make those it has addressed specific and 
potentially manipulable. For example, in the investigation of job characteristics and filing, 
although it was impossible given the existing state of play to know how variables might be 
instantiated in real situations, lists of specific examples were reported. 
Secondly. is a problem which may be subsumed under an overall heading of the applicability 
of findings generated within one context to other contexts. One aspect of this can arise if the 
operation of personal flling systems, for sake of better empirical control, is examined by means 
of simulations. In particular if, as in this thesis, simulation is intended to predict how people 
would behave in paper-based systems in real life, it is important to model as closely as possible 
conditions in the two contexts, and to be fully aware of how they differ and the implications 
this could have for interpretation. Types of issues relevant to modelling traditional paper-based 
systems were explored in Chapter 7.4.1. though more general features include that there is little 
point in studying flling structures if the activity of filing lacks purpose (as Carroll has said, 
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"Creative language production is goal directed, and merely asking people to make up names 
does little to accommodate this reality." (1982, p.406», and that category structures need to be 
visible at both filing and retrieval. 
Thirdly, if studying infonnation management in the context of real situations great care needs 
exercising in interpretation and in the application of possible remedial strategies because real 
situations are unlikely to be amenable to simplistic explanations. Part of the problem of field 
research relates to how one can reliably and validly measure variables and interpret them 
sensibly. For example, it has been noted how fairly objective measures of aspects of filing 
systems by asking specific questions about selected stored documents would introduce 
concerns about the representativeness of samples and require absolute clarity over relevant 
dimensions of variables to operationally define (Chapter 4.3.1). Whilst the former concern 
would be obviated if information were computer-stored (provided one had the resources to set 
up monitoring devices), this is obviously unavailable when studying paper-based filing 
systems, and it is precisely paper-based systems which are most prevalent and which the 
researcher interested in real-life infonnation management would be mainly concerned. Given 
these problems a major issue is the adequacy of self-report measures. Unfortunately in 
studying personal information management the researcher largely cannot assess the validity of 
what people report by asking a person's work colleagues to supply corroborative data because 
by definition many aspects of what it is relevant to address, such as the predictability of uses to 
which infonnation is put and the relative frequency of retrieval difficulties, are knowable only 
by the owner of the system. Another aspect of the adequacy of self-report relates to the implied 
need, given the aforementioned potential sampling problems, to obtain global measures of 
variables associated with information management. However, this too is not devoid of 
problems. Firstly, as highlighted in the jobs-filing study (Chapter 6.3) the same level of a 
variable on a global measure can arise in a number of different ways (because e.g. the system 
is like x throughout or because different parts of the system vary extremely in terms of the 
variable but the relative preponderance of activity is like x), and relatedly it may only make 
sense to measure different variables against different 'baselines' (e.g. it would be very strange 
to ask someone to rate the extent to which they worked on their own or as part of a team 
relative to their total infonnation storage). The upshot of these measurement peculiarities is that 
great care is called for in interpreting relationships between variables, an activity which could 
most easily proceed if data collection had been by means of intensive interviewing. Some 
examples of the types of potentially misleading anomalies that can arise were given in Chapter 
6.4.2.2. A second problem with asking people to give global answers was raised in the 
reliability study (Chapter 5), and relates to people's ability to provide overall judgements of 
their infonnation management characteristics. Particularly, it was argued one interpretation of 
the data 1 could be that, in formulating answers to questions, people were recalling specific 
instances of infonnation management events rather than global representations perhaps because 
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the types of issues they were asked about were not ones with which they would normally 
concern themselves. A topic of relevance to many areas of psychological research (e.g. 
Ericsson and Simon, 1980), though barely addressed, future work could profitably explore 
this issue further. With respect to personal filing it was noted how, even in the absence of 
direct evidence on the process of how people recall information about the topic, this should 
alert those concerned with measurement in the area to the importance of methods more likely to 
i~W;efu:1 
ensure adequate sampling of what people know. For example, intensive interviewing where 
the investigator is the one who makes global judgements about the level of variables (this was 
the method used in the job-filing study), alerting respondents well in advance of questioning as 
to the types of issues to be covered, and developing instruments which cover a wide range of 
topics relating to anyone variable by specific questioning (the examples of generic variable 
concepts generated during the job-filing study (e.g. see Chapter 6.4.1 and Figure 8.3) could be 
useful in this respect). 
8.8 Suggestions For further Research 
As it was part of the raison d'elre of the thesis to generate ideas for designing personal 
information systems, there is certainly no shortage of suggestions which future research might 
wish to explore. Some of the ideas were based purely on an analysis of the literature and are 
given in Chapter 2 (summarised in 2.8). Other ideas arise more directly from data generated by 
the thesis itself. Already explained earlier in the discussion they are here outlined in point 
fonn. 
1. Replicate the job and individual differences studies with larger and/or different samples to 
cover a wider range of job and personality type. 
2. Start examining how combinations of job and individual difference variables might 
conjointly influence the ability to retrieve. 
3. Investigate whether variables seen here to covary with retrieval directly affect performance. 
4. Develop more detailed and generalisable models to predict a wider range of specific aspects 
of retrieval performance from personality inventories - the latter being used to predict jobs 
incumbents likely to be predisposed to certain levels of retrieval performance might be 
1 Retest reliability of questions asked in the job-filing study interviews when presented in questionnaire form; 
reliability was low by psychometric standards. 
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found in. 
5. Examine the usefulness of expanding retrieval practise to facilitating retrieval. 
6. Develop and test exercises filers could use to highlight possible work-related category 
structures for their infonnation. 
7. Test the suggested cognitive precursors of messy filing and following from this whether 
methods for encouraging use of a wider range of categories would reduce messiness. 
8. Develop techniques to help people decide on the relevance of information they may wish to 
store. 
9. Examine the feasability and knock-on effects of reducing system size by splitting 
infonnation storage across work groups. 
10. Investigate the concept of the 'work diary' as a method of assisting retrieval. For example, 
what types of information would be useful to record in it, would people be willing to adopt 
the method and would it actually help. 
11. Coos'lder Lls',ng . devices to monitor what infonnation leaves a filing system. 
1Exa ..... 'ne fue 
12. implications of the length of useful life of documents on fonns of storage and retrieval. 
13. Is infonnallibrarianship widespread, and if so, why do these people do it and what 
implications does this have for systems design. 
14. Test whether neurotic introverts perfonn better with retrieval systems based on spatial cues, 
but worse with systems requiring memory for incidental features of documents. 
15. Examine the process by which people verbally report on the status of their information 
management, in particular do they base answers on the recall of specific events or global 
impressions. 
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8.9 Conclusion 
This program of research set out to explore conditions associated with variation in ability to 
retrieve specific infonnation in personal filing systems using paper-based technologies. It did 
so in order to widen up the types of issues normally researched on the topic of how human 
factors could be applied to make retrieval easier from largely considerations of generic 
computer interface design, to include more general ways this might be achieved within a broad 
framework of systems ergonomics principles, and an examination of how designs could be 
targetted to meet the needs of specific situations. 
Broaching new ground, the thesis raises a host of topics which later research could examine 
further, and highlights the types of methodological problems human factors practitioners could 
encounter in working in this complex area. 
The thesis's contribution is that it has both explored systematically contextual covariates of 
ability to retrieve, and set a broad methodological and ideational ground from which future 
researchers could examine further the issues raised, and future practitioners could apply the 
ideas. 
The thesis provides evidence not only of where retrieval problems might be most acute in real 
life, but also suggests why this may be so, methods of identifying these situations, and 
methods by which the problems might be 'designed out'. 
It remains for future research to test the generality and utility of the findings and hypotheses 
raised by the present work. 
I 
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Appendix A 
TASK CONTEXT AND PERSONAL FILING: INTERVIEW SCHEDULE 
(Variables questions address are in bold italics) 
Scaled questions are presented on cards 
JOB CHARACTERISTICS 
1. What is your job title ? 
2. How long have you been working in your present job? 
Timeinjob 
3. What sort of work did you do before you took up your present job? 
Job history: feeds into question 20 
4. Briefly describe what your present job entails 
Job description 
5. Do you largely work on your own or in close collaboration with others as part of a team ? 
Please explain. 
Whether people work on their own or as part of a team 
Appendix A 
6. Sometimes in people's jobs infonnation may be dealt with according to a set sequence of 
stages, that is a routine. Information comes in and it is dealt with in a definate clearly 
defmed way. One thing is done to the document, then the next and so on in a predictable 
pattern. 
7. 
In your job is there:-
No routine 
paper flow 
1 
I 
2 
I 
3 4 
I I 
or one of the points in between on the scale? 
What is it that makes your job like this ? 
The extent to which work is routine/procedural 
5 
I 
Is what you might need to use infonnation for in your job:-
Completely 
certain 
1 
I 
2 
I 
3 4 
I I 
or one of the points in between on the scale? 
5 
I 
6 
I 
A great deal 
of routine 
paper flow 
6 
I 
Completely 
uncertain 
'Certain' means that you would have a document, you would anticipate that it will be used 
for purposes x, y and z, and then say six months later you look back and see that you have 
- - - - - - -------------
Appendix A 
used the document for purposes x, y and z and nothing else. In other words you can 
anticipate what documents will be used for and your guesses are always right. 'Uncertain' 
means that you can't predict at all what documents will be used for. 
What is it about your job that makes it like this? 
The extent to which information dealt with on the job is predictable and 
easily anticipated 
8. Another aspect of how people might use documents in their filing system is the variety of 
reasons for which an individual document may be used. An individual document may be 
used for one reason and only ever that one reason, or the document may be used for a very 
wide variety of reasons. 
On the whole, might you need to use an individual document in your filing system for:-
1 2 3 4 
I I I I 
A very wide 
variety of 
reasons 
or one of the points in between on the scale? 
Please explain. 
5 6 
I I 
A very small 
number of 
reasons 
The number of reasons why anyone tkcument may need to be used 
- - -- ---- ---- - - - - - - -----------------------
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FILING SYSTEM 
9. 
In general, how familiar are you with exactly what infonnation is where in your filing 
system? 
1 2 3 4 5 6 
I I I I I I 
Very familiar Very unfamiliar 
or one of the points in between on the scale? 
'Familiarity' means that if you needed to find a specific document you would be able to put 
your hand straight on it, not just be able to say generally where it is, but to know its precise 
location. 
Please explain 
Retrieval -precision 
10.Where are the different places you keep your information? 
System size 
Appendix A 
l1.Sometimes when people store infonnation they might use cross referencing or multiple 
indexing. Cross referencing means that you may have a document with a note on it which 
refers you to a document stored somewhere else. Multiple indexing means, for example, a 
box of cards which index information stored somewhere else by, say, organisation name, 
author name, subject matter and so on. 
To what extent is your information cross-referenced and multiply-indexed 
1 2 3 4 5 
I I I I I 
Not at all 
or one of the points in between on the scale? 
The extent of structured and formalised ill-defined filing 
6 
I 
Toagreat 
extent 
12.When people store information they neccesarily have to store it in physical clumps - me 
sections or piles - which fonn filing categories. 
Does the infonnation you store in different filing categories (for example, different file 
sections, or different piles):-
1 2 3 4 5 6 
I I I I I I 
Not overlap Overlap with 
Each category other categories 
is distinct 
and clear-cut 
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or one of the points in between on the scale? 
'Overlapping' categories means one of two things. It might mean that information is put in 
one category, when it could equally have been put in anyone of a number of other 
categories. Or it might mean that you have categories containing vaguely related 
information. 
The extent of 'messy' Ul-defmed fiUng, i.e. putting vaguely related 
information together and the precise filing of ambiguous information. 
FILING 
13. 
When you are deciding where to put a document do you:-
1 2 3 4 
I I I I 
Put it in 
the first 
available 
location 
or one of the points in between on the scale? 
Please explain 
Care taken over filing 
5 
I 
6 
I 
Carefully 
consider how 
it should be 
stored 
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14.Sometimes people may get a document from one place in their fIling system, do something 
with it, and then put it back in a different place because the document is now at a different 
stage of completion. 
How much of your infonnation is fIled according to its 'stage of completion' ? 
1 2 3 4 
I I I I 
All 
or one of the points in between on the scale? 
Please explain 
5 6 
I I 
None 
The extent to which information is stored in different places according to its 
relevance to ongoing work or stage in work procedure 
15. 
When you want to put another, previously unfiled, document in your filing system, is 
deciding how it should be categorised (e.g. which fIle section should it really be put in -
rather than just putting it somewhere):-
1 2 3 4 5 6 
I I I I I I 
Very difficult Very easy 
or one of the points in between on the scale? 
What is easy or difficult about categorising your infonnation ? 
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Extent to which filing is easy or difficult 
16.Do you have enough time in your job to organise infonnation how you would like? Yes/No 
Why is this ? 
Time (made) available for filing 
RE1RIEVAL 
17. 
How vital is it to your job that items in your filing system can be found quickly? 
Absolutely 
vital 
1 
I 
2 
I 
3 4 
I I 
or one of the points in between on the scale? 
5 
I 
What is it about your job that makes this vital/not vital ? 
The extent of pressure to spend time on filing 
6 
I 
Not vital 
- -- -- - - - -------- -- -- -
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18.Sometimes people have problems in finding information in their fIling systems. They might 
not be able to find what they are looking for at all, or fmding what they want may take a 
long time. 
How often do you have difficulty in finding information you are looking for in your office? 
1 2 3 4 5 6 
I I I I I I 
All the time Never 
Retrieval· recall, precision, and sUbjective experience 
19.Is there anything that would make it easier to organise your information, or anything that 
would make your information easier to fmd ? 
20. You have told me in some detail about how you organise your information and how easily 
you can find it. Has it always been like this, or has it changed over time? If so, when did 
such changes occur ? (Did it co-occur with changes in the work done? Use job history 
information from question 3) 
Filing history in relation to job history: to see whether there is a main effect 
of individual differences or jobs on organising and retrieval. 
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21.Outside of your working time, would you say that you are generally an organised sort of 
person, or disorganised and forgetful ? 
Whether there is a main effect of individual differences or jobs on 
organising and retrieval 
- -- - - -------~----------------...,. 
-----------------------------------------------------------------------------------~ 
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APPENDIXB 
RELIABll..ITY OF JOB-Fll..ING MEASURES: QUESTIONNAIRE 
1. 
Version 1 
JOB-FILING OUESTIONNAIRE 
AppendixB 
In general, how familiar are you with exactly what information is where in your filing 
system? 
1 2 3 4 5 6 
I I I I I I 
Very familiar Very unfamiliar 
'Familiarity' means that if you needed to find a specific document that you would be able to 
put your hand straight on it, not just be able to say generally where it is, but to know its 
precise location. 
2. Sometimes when people store information they might use cross referencing or multiple 
indexing. Cross referencing means that you may have a document with a note on it which 
refers you to a document stored somewhere else. Multiple indexing means, for example, a 
box of cards which index information stored somewhere else by, say, organisation name, 
author name, subject matter and so on. 
To what extent is your information cross-referenced and multiply-indexed 
1 2 3 
I I I 
Not at all 
4 5 
I I 
6 
I 
To a great 
extent 
3. Sometimes in people's jobs information may be dealt with according to a set sequence of 
stages, that is a routine. Information comes in and it is dealt with in a definate clearly 
defined way. One thing is done to the document, then the next and so on in a predictable 
pattern. 
In your job is there:-
No routine 
paper flow 
1 
I 
2 3 
I I 
4 5 
I I 
6 
I 
A great deal 
of routine 
paper flow 
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4. When people store infonnation they necessarily have to store it in physical clumps -file 
sections or piles - which form filing categories. 
Does the information you store in different filing categories (for example, different file 
sections, or different piles):-
1 2 3 4 5 6 
I I I I I I 
Not overlap Overlap with 
Each category other categories 
is distinct 
and clear-cut 
'Overlapping' categories means one of two things. It might mean that information is put in 
one category, when it could equally have been put in anyone of a number of other 
categories. Or it might mean that you have categories containing vaguely related 
information. 
5. Sometimes people have problems in finding infonnation in their filing systems. They might 
not be able to find what they are looking for at all, or fmding what they want may take a 
long time. 
6. 
How often do you have difficulty in finding information you are looking for in your office? 
1 2 3 4 5 
I I I I I 
All the time 
Is what you might need to use information for in your job:-
Completely 
certain 
1 
I 
2 
I 
3 4 5 
I I I 
6 
I 
Never 
6 
I 
Completely 
uncertain 
'Certain' means that you would have a document, you would anticipate that it will be used 
for purposes x, y and z, and they say six months later you look back and see that you have 
used the document for purposes x, y and z and nothing else. In other words you can 
anticipate what documents will be used for and your guesses are always right. 'Uncertain' 
means that you can't predict at all what documents will be used for. 
.--- -------------------------------------
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7. 
When you are deciding where to put a document do you:-
1 2 3 4 5 6 
I I I I I I 
Put it in the Carefully 
first consider how 
available it should be 
location stored 
8. One aspect of how people might use documents in their filing system is the variety of 
reasons for which an individual document may be used. An individual document may be 
used for one reason and only ever that one reason, or the document may be used for a very 
wide variety of reasons. 
On the whole, might you need to use an individual document in your filing system for:-
1 2 3 4 5 6 
I I I I I I 
A very wide A very small 
variety of number of 
reasons reasons 
9. Sometimes people may get a document from one place in their filing system, do something 
with it, and then put it back in a different place because the document is not at a different 
stage of completion. 
How much of your information is filed according to its 'stage of completion' ? 
1 2 3 4 5 6 
I I I I I I 
All None 
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10. 
When you want to put another, previously unfiled, document in your filing system, is 
deciding how it should be categorised (e.g. which file section should it really be put in -
rather than just putting it somewhere):-
1 2 3 4 5 6 
I I I I I I 
Very difficult Very easy 
11. 
How vital is it to your job that items in your filing system can be found quickly? 
Absolutely 
vital 
1 
I 
2 
I 
3 4 5 
I I I 
Question Orders On Other Versions Of The Questionnaire 
Questionnaire V ersion 1 2 3 4 
QuestiQn Order 1 2 5 9 
2 10 9 7 
3 9 7 1 
4 1 6 11 
5 11 2 8 
6 7 1 6 
7 4 4 10 
8 3 11 5 
9 6 10 3 
10 8 3 4 
11 5 8 2 
6 
I 
Not vital 
5 
6 
10 
11 
7 
3 
4 
2 
1 
8 
9 
5 
284 
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APPENDIXC 
JOBS AND PERSONAL FILING: INTERVIEW COnING SCHEME 
AppentiixC 
JOBS AND PERSONAL FTI..ING: INTERVIEW CODING SCHEME 
JOB CHARACfERISTICS 
1. What is your job title ? 
Not coded 
2. How long have you been working in your present job? 
Variable: Time in job 
Coding: absolute value to the nearest whole year. 
3. What sort of work did you do before you took up your present job? 
Variable: job history (feeds into question 20) 
Coding: people were sorted into categories according to whether the nature of their work 
had or had not changed over time. 
'Change' was said to have occurred if a person's work activities had ever markedly 
changed direction. For example, if someone had been a sales manager and moved into 
biochemical research, that would be construed as a 'change'in type of activity. 
Alternatively, if someone had been involved in chemistry research and later in polymer 
research, that would be classified as 'no change' for although the subject matter had 
changed, the basic types of activities had not. In cases where there was doubt, reliance 
was placed on individuals' perceptions of whether duties performed had markedly altered. 
4. Briefly describe what your present job entails 
Variable: Job description 
Usedfor coding other variables, and whether the job is primarily person or 
object oriented i.e. if the subject matter, not how the work is done, is mainly 
about people (e.g. history, psychology) or objects (e.g. chemical products, 
books). 
5. Do you largely work on your own or in close collaboration with others as part of a team ? 
Please explain. 
Variable: Whether people work on their own or as part of a team 
Coding: 1 largely work alone 
2 even mix 
3 largely work collaboratively 
Coding is of proportions relative to a persons total job. 
Examples: 
(1) Work alone: The person does not have to coordinate or communicate with others in 
their workplace for the day to day execution of their work. 
e.g. Person A's job entails research they do on their own, lecturing, and a very small 
amount of administrative work. 
--- ------------ ---
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(3) Work collaboratively; Work is done as a team effort, different personnel coordinate 
their activities towards a common goal. There is much interpersonal contact with other 
members of the team/other personnel. Includes TTUlnagement duties involving 
cooperation with higher bodies and execution of authority over others. 
e.g. Person B coordinates their department's activities with other departments in the 
company, and liases with external bodies and senior management. 
N.B. Teaching amongst academic stajfwas classified as a lone activity. Although teaching 
involves contact with others (students), it does not normally require sustained close 
coordination andfrequent contact with other members of staff. 
6. Sometimes in people's jobs infonnation may be dealt with according to a set sequence of 
stages, that is a routine. Infonnation comes in and it is dealt with in a definate clearly 
defined way. One thing is done to the document, then the next and so on in a predictable 
pattern. 
7. 
In your job is there:-
No routine 
paper flow 
1 
I 
2 
I 
3 4 
I I 
or one of the points in between on the scale? 
What is it that makes your job like this ? 
5 
I 
Variable: The extent to which work is routine/procedural 
Coding: 1 low procetiurality 
2 medium 
3 high 
6 
I 
A great deal 
of routine 
paper flow 
Coding is of proportions relative to the total amount of document-based work someone 
does. 
Examples: 
Person A does not deal with any of their information according to a pre-defined sequence. 
They are coded as 'low procedural'. 
Person B handles a small amount of their information by set procedures, but for the vast 
majority of document work it is entirely up to them what they do. They are coded as 'low 
procedural'. 
Is what you might need to use infonnation for in your job:-
Completely 
certain 
1 
I 
2 
I 
3 4 
I I 
or one of the points in between on the scale ? 
5 
I 
6 
I 
Completely 
uncertain 
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'Certain' means that you would have a document, you would anticipate that it will be used 
for purposes x, y and z, and then say six months later you look back and see that you have 
used the document for purposes x, y and z and nothing else. In other words you can 
anticipate what documents will be used for and your guesses are always right. 'Uncertain' 
means that you can't predict at all what documents will be used for. 
What is it about your job that makes it like this? 
Variable:The extent to which information dealt with on the job is predictable and easily 
anticipated 
Coding: I W/[Jredictoble 
2mediwn 
3 predictable 
Coding is of proportions relative to total docwnent usage. 
Examples: 
Person A says that some of the tasks they use their stored docwnents for could have been 
anticipated in advance, but these same docwnents have sometimes been put to unexpected 
work uses. They are coded as 'mediwn predictability'. 
Person B has some docwnents which are always used for the same things, and other 
docwnents of equal importance to their docwnent-based work whose precise future utility 
cannot be foretold with any certainty. They are coded as 'mediwn predictability'. 
8. Another aspect of how people might use documents in their filing system is the variety of 
reasons for which an individual document may be used. An individual document may be 
used for one reason and only ever that one reason, or the document may be used for a very 
wide variety of reasons. 
On the whole, might you need to use an individual document in your filing system for:-
1 2 3 4 
I I I I 
A very wide 
variety of 
reasons 
or one of the points in between on the scale? 
Please explain. 
5 6 
I I 
A very small 
number of 
reasons 
Variable: The number of reasons why anyone docwnent may need to be used. 
Coding: I high variety 
2 mediwn 
3 low 
Coding is of relative proportions across all docwnent-based work. 
Examples: 
Person A uses any docwnent neither for only ever one reason nor for a very large number 
of reasons. They are coded as 'medium variety'. PersonB uses some documents (1)for a 
very limited number of reasons, but others (2)feed into a whole variety of their activities. 
Docwnent type I forms a minor, and docwnent type 2 a major part of their 
information-handling work. They are coded as 'high variety'. 
FILING SYS1EM 
9. 
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In general, how familiar are you with exactly what information is where in your filing 
system? 
1 2 3 4 5 6 
I I I I I I 
Very familiar Very unfamiliar 
or one of the points in between on the scale ? 
Familiarity' means that if you needed to find a specific document you would be able to put 
your hand straight on it, not just be able to say generally where it is, but to know its precise 
location. 
Please explain 
Variable: Retrieval- precision 
Coding: 1 Imprecise 
2 Medium 
3 Precise 
Coding is o{ experienced precision averaged across the whole filing system. 
Examples: When looking for a specific item of information, the respondent usually:-
1 Does not know the general area it's in, or has trouble deciding between general areas. 
2 Knows the general area where the information is, but not the detail within that area (or 
an equal mix o{ 1 and 3). 
3 Knows both the area information will be in, and in a more detailed way where the 
information will be within that area. They can normally 'put their hands straight on' any 
document. 
1O.Where are the different places you keep your information? 
Variable: System size 
Coding: Points were assigned on the basis of what furniture a respondent had which was 
filled with information. 
Afour-shelf bookcase of dimensions approx 3' X 3' was taken as a standard, and given 
one point. 
This was taken to be equivalent to one quarter of a wall covered with shelving. Hence, a 
wall withfilled shelving from waist to ceiling height was given two points, and a whole 
wall full 4 points. 
Similarly, a cupboard about the same size as a 4 shelf bookcase = 1. 
A desk with four filled drawers = 1. 
Afour-drawer filing cabinet = 2. 
Also counted are:-
Desktops - ifusedfor storage at all = 114 
- ifusedfor much storage = 112 
Piles (not on the immediate working suiface) 
- if there are many, e.g. all over thef/oor, on top offurniture, on windowsills 
- - ------------ - ---- - ------------------------
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etc. = 2. 
- if there are very few e.g. a couple of small piles on top of a table = 1/2 
- anything between these two extremes = 1. 
A subject's total score was then subtractedfrom 20 (an arbitrary number slightly higher 
than the highest total score). Across subjects this yeilded a set of scores whereby the lower 
the value the larger the system. The transformation was done to simplify interpretation. If 
the hypothesised relation between system size and ease of retrieval were substantiated, a 
positive correlation would be found. 
11.Sometimes when people store information they might use cross referencing or multiple 
indexing. Cross referencing means that you may have a document with a note on it which 
refers you to a document stored somewhere else. Multiple indexing means, for example, a 
box of cards which index information stored somewhere else by, say, organisation name, 
author name, subject matter and so on. 
To what extent is your information cross-referenced and multiply-indexed 
1 2 3 4 
I I I I 
Not at aJI 
or one of the points in between on the scale ? 
5 
I 
6 
I 
To a great 
extent 
Variable: The extent of structured and formalised ill-defined filing 
Coding: 1 none (completely absentfrom system) 
2 low (includes some present though noformal system of it) 
3 medium 
4 high cross-referencing/indexing 
Coding was in terms of the presence of cross-referencing and indexing relative to total 
system size. 
Examples: 
Person A and person B both have a four-drawer filing cabinet containing documents which 
are multiply indexed on a computer. 
Person A's other stored information comprises only papers on top of their desk, but person 
B also has two other four-drawer filing cabinets, several bookcases and cupboards full of 
documents. Person A is coded as 'high cross referencing/indexing', and person B as 
'low cross-referencing/indexing'. 
N.B. Cross-referencing and indexing can occur as a matter of course. For example, books 
may reference documents a person happens to have. The referencing mechanism exists 
even though the individual has not devised it themselves. Such forms of 
cross-referencingfindexing are discounted in the analysis. Only mechanisms the individual 
has instituted are taken into account. 
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12.When people store infonnation they neccesarily have to store it in physical clumps - file 
sections or piles - which form filing categories. 
Does the information you store in different filing categories (for example, different file 
sections, or different piles):-
1 2 3 4 5 6 
I I I I I I 
Not overlap Overlap with 
Each category other categories 
is distinct 
and clear-cut 
or one of the points in between on the scale? 
'Overlapping' categories means one of two things. It might mean that information is put in 
one category, when it could equally have been put in anyone of a number of other 
categories. Or it might mean that you have categories containing vaguely related 
infonnation. 
Variable: The extent of'messy' ill·definedfiling, i.e. putting vaguely related information 
together and the precise filing of ambiguous information. 
Coding: 1 ill-defined 
2 medium 
3 well-defined 
Coding was of amounts of , messy' filing relative to total system size. 
Examples: 
Throughout the whole of person A's filing system there is a small amount of 'messy' 
filing. They are coded as 'medium'. Person B has a small amount of well-defined filing, 
and a large amount which is ill-defined. They are coded as 'ill-defined'. Throughout the 
whole of Person C'sfiling system, categories are ill-defined. They are coded as 
'ill-defined'. Person D stores roughly equal amounts of information in a well and 
ill-defined manner. They are coded as 'medium'. 
FILING 
13. 
When you are deciding where to put a document do you:-
1 2 3 4 
I I I I 
Put it in 
the first 
available 
location 
or one of the points in between on the scale? 
Please explain 
Variable: Care taken over filing 
5 
I 
6 
I 
Carefully 
consider how 
it should be 
stored 
Coding: 1 low care 
2 medium 
3 high care 
Coding was of care taken in filing averaged across the whole of afiling system. 
Examples: 
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Persons A and B take extreme care over filing administrative documents, but file 
research-related papers with little thought. Person A stores mainly research documents, 
and is coded as 'low care'. Person B stores mainly administrative documents, and they 
are coded as 'high care'. 
14.Sometimes people may get a document from one place in their filing system, do something 
with it, and then put it back in a different place because the document is now at a different 
stage of completion. 
How much of your information is filed according to its 'stage of completion' ? 
1 2 3 4 
I I I I 
All 
or one of the points in between on the scale? 
Please explain 
5 6 
I I 
None 
Variable: The extent to which information is stored in different places according to its 
relevance to ongoing work or stage in work procedure 
Coding: 1 low (not present) 
2 medium 
3 high (the whole of the system is organised in this way) 
The extent to which active-archive storage was present was estimated relative to total 
system size. 
Examples: 
Person A has active information on their desk, split into 'pending, 'being done' and 'out' 
areas. The rest of their system contains mixed current and old documents. There are no 
specifically archive areas. They are coded as 'medium', 
Person B uses only current information on their desktop. There are no other personal 
stores. The active-archive distinction does not apply and they are coded as 'low'. 
All of Person C's system is organised globally by active-archive criteria - active 
information split into different states of completion is on their desktop, useful documents 
are kept close-by, and rarely used archive material is in afiling cabinet. They are 
coded as 'high'. . 
- - ------- ----- - - --- - -- -----------------------
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15. 
When you want to put another, previously unfiled, document in your fIling system, is 
deciding how it should be categorised (e.g. which file section should it really be put in -
rather than just putting it somewhere):-
1 2 3 4 5 6 
I I I I I I 
Very difficult Very easy 
or one of the points in between on the scale ? 
What is easy or difficult about categorising your infonnation ? 
Variable: Extent to which filing is easy or diffiCUlt 
Coding: 1 diffiCUlt 
2 medium 
3 easy 
Coding involved averaging easeldifflCulty across the whole filing system. 
Examples: 
Persons A and B find it very easy to classify documents relating to activity x, but have 
difficulty filing all other information. For person A, activity x documents form a minor 
part of their filing system, but for person B they are major. Person A is coded as 
'diffiCUlt classification' and person B as 'easy classification'. 
16.Do you have enough time in your job to organise infonnation how you would like? 
Yes{No 
Why is this ? 
Variable: Time (made) available for filing 
Coding: 1 low time 
2 high time 
Coding was of the relative extents to which people scheduled time to spend on filing. 
Examples: 
Person A said that they could do with another hour in the day which could then be devoted 
to making and keeping their papers in order, but there was no time for this during normal 
working hours, and so did not usually get done. They were coded as 'low time'. 
Person B said that they were not interested in filing at all. No matter how much time were 
available they would always choose to do something else in preference, unless the system 
became completely unmanageable and required a major sort-out. They were coded as 'low 
time'. 
Person C filed everything carefully as soon as it came in to avoid the task 'piling up', and 
was coded as 'high time'. 
Person D tried to keep a regular spotfree every few days to catch up onfiling, and was 
coded as 'high time'. 
REJRIEvAL 
17. 
How vital is it to your job that items in your filing system can be found quickly? 
Absolutely 
vital 
1 
I 
2 
I 
3 4 
I I 
or one of the points in between on the scale ? 
5 
I 
What is it about your job that makes this vital/not vital ? 
Variable: The extent of pressure to spend time on filing 
Coding: 1 low pressure 
2 medium 
3 high 
6 
I 
Not vital 
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Coding was of the imponance of speedy retrieval averaged across the whole of a person's 
retrieval activity. 
Examples: 
Person A said that for a small amount of their information, if they could not retrieve it 
extremely quickly they could lose custom. For most of the remainder of their stored 
documents it was important to find them within a reasonable time (e.g. a few hours) lest 
they appear inefficient. They were coded as 'high pressure'. 
Person B remarked that they were reasonably happy so long as they couldfind a document 
while it would still be of use to them, on which there were extended time limits e.g. it turns 
up before the end of this phase of work. For some occasional activities it was, however, 
necessary to find information more quickly, but even then it was a matter of days not 
minutes. They were coded as 'low pressure'. 
1S.Sometimes people have problems in finding information in their fIling systems. They might 
not be able to find what they are looking for at all, or finding what they want may take a 
long time. 
How often do you have difficulty in finding information you are looking for in your office? 
1 2 3 4 5 6 
I I I I I I 
All the time Never 
Variable: Retrieval - recall, precision, and subjective experience 
Coding: 1 many problems 
2 medium 
3 few problems 
Coding was of the presence and level of perceived retrieval difficulty relative to the totality 
of an individual's retrieval activities. 
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Examples: 
Person A 'virtually never' had retrieval problems, except when others took information 
away or refiled it incorrectly. They were classified as 'few problems'. 
Person B said that altlwugh it wasn't true to say that every time they lookedfor something 
they couldn'tfind it, it oftenfelt like that. Most items except what they were mostfamiliar 
with took some searching to find, and there had been occasions when they had spent a 
solid half day looking for something that wasn't there. They were coded as 'many 
problems'. 
Person C normally didn't have much difficulty. About 50% of the time it took them about 
2 minutes to find things, tlwugh occasionally they can spend up to half an Iwur. They 
were coded as 'medium'. 
19.1s there anything that would make it easier to organise your infonnation, or anything that 
would make your infonnation easier to fmd ? 
20. You have told me in some detail about how you organise your information and how easily 
you can find it. Has it always been like this, or has it changed over time? If so, when did 
such changes occur? (Did it co-occur with changes in the work done? Use job history 
infonnation from question 3) 
Variable:Filing history in relation to job history: to see whether there is a main effect of 
individual differences or jobs on organising and retrieval. 
Coding: In tandem with question 3, people were sorted into five groups on the basis of 
whether they said their information management had or had not changed over 
time, and if it had whether the changes had coincided with changes in the nature 
of the work they were doing. 
i.e. 
Work done over time has 
Changed Not changed 
Information Changed Coinciding 
management with work 1 -----------
has changes 
Not coinciding 2 4 
Not changed 3 5 
Cases where information management changes were not self-instituted (e.g. companies had 
introduced strict filing requirements of employees) were excluded from the analysis and 
codedasO. 
21.0utside of your working time, would you say that you are generally an organised sort of 
person, or disorganised and forgetful ? 
Variable: Whether there is a main effect of individual differences or jobs on organising 
and retrieval 
Coding: 1 disorganised 
2 organised 
Coding was on the basis of Iww people described their overall patterns of behaviour across 
------------------ -- --- - -- - ----_._---------- - -
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different non-work settings. 'Organised' behaviour was taken as 'keeping everything in its 
place' (even ijrhis was visually messy) and being able to retrieve things easily. 
--- ~-------------------------------
AppendixD 
APPENDIXD 
JOBS AND PERSONAL FILING: RAW CODED DATA 
AppendixD 
JOBS AND PERSONAL FILING: RAW CODED DATA 
Results have been coded, so that for directional hypotheses expected poor rettieval is scored 
lower, expected good rettieval is scored numerically higher. 
SUBJECf NUMBER 
VARIABLES 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
Precision 3 2 3 3 3 2 1 3 2 2 1 3 1 3 2 
Relative !":,\,uency of 
remeval pro lems 
3 2 3 3 3 1 1 3 1 1 1 2 1 3 3 
ProceduraIity 3 3 3 3 3 2 1 3 1 I 1 2 1 3 2 
Pressure to file 2 3 3 3 2 3 2 2 1 1 1 3 1 3 2 
Predictability 3 3 3 3 3 3 1 3 1 1 2 3 1 3 2 
Time (made) for filing 1 1 2 2 2 I 1 2 1 1 1 2 1 2 2 
Messiness 3 3 3 3 3 3 1 3 1 2 1 2 1 3 3 
System size 16 16 18 14 18 15 16 17 16 10 9 11 8 16 13 
Filing care 3 3 3 3 3 3 1 3 2 1 1 3 1 3 3 
Filing ease 3 3 3 3 3 1 3 2 2 2 1 2 1 3 3 
Work a1one/with others 3 3 3 3 3 3 3 3 1 1 1 2 1 3 3 
Active-archive storage 2 2 1 3 3 3 3 3 3 2 3 3 3 2 3 
Variety 3 3 3 3 3 3 2 3 2 3 3 2 1 3 3 
Time in job 1 4 14 2 8 0 2 9 1 14 10 3 13 2 7 
Cross-referencingfmdexing 1 4 2 2 1 2 1 1 3 2 1 2 2 1 3 
Person/object-<lriented job 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 
Research/managerial 2 2 2 2 2 2 2 2 1 1 1 1 1 2 2 
Generally dis/organised 2 2 2 2 2 2 1 2 1 1 2 2 1 2 2 
Previous WOlk/infonnation 5 5 0 5 3 1 5 5 1 5 1 1 5 1 1 
management 
SUBJECfNUMBER 
VARIABLES 16 17 18 19 :;n 21 22 23 24 25 26 'II 28 29 30 
Precision 2 2 1 2 2 3 2 2 3 2 2 2 3 2 1 
Relative frequency of 1 2 3 1 2 3 2 3 2 1 2 3 2 3 1 
remeval problems 
ProceduraIity I 2 I 1 1 1 1 I 3 1 I 1 3 1 1 
Pressure to file 1 2 1 1 2 1 2 2 3 3 3 1 3 2 1 
Predictability 1 2 3 1 1 2 3 3 3 I 3 I 1 1 1 
Tune (made) for filing 1 1 2 1 1 2 1 2 1 1 1 2 2 2 1 
Messiness 1 1 3 1 1 1 1 1 3 1 1 3 3 3 1 
System size 16 15 17 8 7 14 3 15 17 13 19 15 19 10 13 
Filing care 2 3 2 2 3 3 2 3 2 3 3 2 3 3 1 
Filing ease I 1 3 3 2 1 2 2 2 2 3 3 3 3 2 
Work a1one/with others 2 3 2 1 2 1 1 1 3 3 3 1 3 1 I 
Active-archive storage 3 3 3 3 3 3 3 2 3 3 3 3 1 3 3 
Variety 1 3 3 2 2 1 1 1 3 3 3 3 3 1 2 
Time in job 4 1 9 7 4 3 10 :;n 3 18 6 5 14 :;n 18 
Cross-referencingfmdexing 2 1 1 2 3 2 2 3 1 3 1 I 2 4 1 
Person/object -<>riented job 2 2 2 1 1 1 1 1 2 2 2 1 1 2 1 
Resean:h/managerial 1 2 1 1 1 1 I 1 2 2 2 1 2 1 1 
Generally dis/or anised 2 1 2 1 1 2 1 2 1 1 2 2 2 2 1 
Previous work?lJ1fonnation 1 1 5 5 1 5 5 5 5 5 3 1 0 5 3 
management 
m 
Variable Codes Yariable ~ 
1 2 3 1 2 3 4 
Precision Low Medilttll High Cross-referencingfmdexing None Low Medium High 
Relative frequency of Research/managerial Research Managerial 
remeval problems Low Medium High Geoorally dis/orgaoised Disorganised Organised 
Procedurality Low Medium High Previous work/information Changes in both coincide? Y= 1 N= 2 
Pressure to file Low Medium High management * Change only in: work= 3; IM= 4 
Predictability Low Medium High Nochange=5 
Messiness High Medium Low System size Higher numbers mean smaller systems 
Filing care Low Medium High Time injob Time injob to the nearest whole year, 
Filing ease Low Mediuro High 
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Work alonefwith others Alone Mix Others • The code 0 was used for cases excluded from the analysis because 
Active-archive storsge Low Mediwn High informstion managemeol changes were 001 self-instituted 
Varlety High Mediwn Low 
Time (made) for filing Low High 
PertOn/Obj-Oriented Job Pm Object 
Job Titles Of Participants 
Subject Number 
1 Technical manager for medical products 
2 Marketing services manager 
3 Materials buyer 
4 Contracts administration and marketing services manager 
5 Data processing manager 
6 Managment accounting services controller 
7 Packaging research and development manager 
8 Employee relations manager 
9 Hydromechanics researcher 
10 Information technology electronics researcher 
11 Industrial science lecturer 
12 Materials technology lecturer and academic advisor 
13 Materials technology researcher 
14 Instrumentation research group manager 
15 Structural mechanics applications research manager 
16 Man-machine interface researcher 
17 Man-machine interface technical manager 
18 Man-machine interface senior research engineer 
19 Sociology researcher 
20 Sociology researcher 
21 Medieval history lecturer 
22 History researcher 
23 History lecturer 
24 Drawing office manager 
25 Commercial manager 
26 Technical cost manager 
27 Applied psychology researcher 
28 Office manager 
29 Physics lecturer 
30 Politics researcher 
-------~---------------------------------------------------------------
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SUbject 21: A Lecturer In Medieval History 
1. Job title: university lecturer in medieval history. 
2. Time in job: 3 years 
3. Previous work: Apart from vacation work in factories, they had always been in academia. 
Before their present job they were a research fellow for five years at two other universities. 
They feel well-suited to the environment, though there were current problems which make it 
less rewarding - reduced funding on books and periodicals, and increased teaching load 
because of reduced staff. 
4. Description of present job: Mainly research and lecturing, though there was some 
administration as they were the senior tutor in the department. They didn't want any more 
administration work because it reduced time for other activities, has no definl te end product, 
and is just something that has to be done. They like variety in their work and a balance 
between working alone and with others, the latter because of the sense of having a common 
goal. 
5. Do they work alone or as part of a team? Research work has always been done on their 
own, and they enjoy it, but would like to work in a team because of the stimulus of ideas. 
When they were a research fellow they didn't have enough contact through teaching, and 
prefer their present job because of this. 
6. To what extent is work routine or procedural ?: They have quite a lot of routine work 
because of the increased administration load. Research and lecturing work is not routine 
because it's not forced on them from outside with deadlines they themselves haven't set. 
7. Certainty (predictability) ofinfortrultion uses: On average, information uses are more 
certain. For example, an article would have more certain uses for lecturing, but with 
research they have to pick through and find the relevant bits. With administration it's 
completely certain because they're dealing with a pre-defined system, but they mainly deal 
with research and teaching information. 
8. Variety of information uses: There is smaller variety. With administration there can be some 
information used for a small number of reasons, for example, information about a student, 
and more genera! information which may affect activities more widely. Information used in 
lecturing and research is used for a greater number of reasons. 
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9. Retrieval precision (familiarity with exactly what is where): Fairly familiar. For about 80% 
of documents they could go straight to them. 
1O.System size: On the desktop is an in-tray which contains all teaching information divided 
into what they're going to teach next and essays to mark. Desk drawers contain only paper. 
There is a four drawer filing cabinet containing teaching, research and administrative 
information, a bookcase (about 3'X3') which acts as a teaching/research library, and 
shelving over two walls containing research material stored alphabetically and indexed by 
author. 
l1.Cross-referencing and indexing: Hardly any. They don't have a great need for it. When 
they want to get hold of something they can do it through one system, and will know where 
it will be, usually remembering author and title. 
12Messy (ill-defined)filing: There is more overlap than not. It doesn't cause great problems, 
but if they do occur it is resolved by asking themselves 'which category is the document 
more important for' and it works because at filing only one category is chosen for a 
document and they remember where it's been put. This is where multiple fIling could be 
used, but it's avoided because of physical lack of space. More overlap exists with material 
which could apply to both teaching and research activities, and filing is done separately for 
these if they can for ease of reference, but they can usually decide the place a document 
should really be filed. 
13Filing care: Great care is taken. They feel they possibly spend too long on categorising, but 
want to be sure documents will be in the right place. They try to anticipate where a 
document will need to be used. 
14Active-archive storage: Quite a lot. For example, when working on an article it will be in 
the 'work in progress' category, and when finished it will be moved to a 'completed work' 
category. Similarly with student records - when a student leaves, their information is moved 
to archive student records. 
15Filing ease: Fairly difficult. It requires a bit of thought about where they're going to need to 
use a document, and in choosing the best single category in cases where a document could 
go in several places. 
16.Time (made) available/or filing: They have enough time to organise information how they 
would like though it get's a bit hectic in term sometimes and they may have to pospone it for 
a day or two and then spend an hour on it. 
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17.Pressure to spend time onfiling (is it vital to fmd information quickly 7): It's not very vital. 
It's generally so in academic life, except in the odd case where an undergraduate needs a 
reference for, say, the day after tomorrow. 
18Retrieval- relative frequency of retrieval problems: Virtually never. Problems when they 
occur are of the following types:- Sequence disorder - they try to keep e.g. correspondence 
in chronological order and if they're not severe in doing this it gets out of order and becomes 
difficult to find which can cause major problems. 
Discarding old material - they try to clear things out regularly because of lack of space (no 
one else stores this type of information so they can't rely on others), but this produces a 
problem when they need to look back at old information, for example, in lecturing where 
they compare what they're doing now with what they they did last year. 
Category overlap - because they've anticipated and put information in the 'wrong' category. 
If this happens, they have to sort through different categories where the information might 
possibly be, and it may take a few minutes to fmd. They may then decide to switch the 
category the information is filed under, though they avoid duplicating information. 
19.What, if anything, would help information management and retrieval? More space, another 
filing cabinet, more filing dividers, folders and files available. 
20Filing history in relation to job history: The nature of work has always been similar i.e. 
academic, except for the now increased load of administrative duties (see question 3). There 
have been no major changes in the way information is organised, except when they started 
using a computer and information on that had to be organised in "as good a way as 
possible". 
21.0utside of work, are they generally an organised sort of person, or disorganised and 
forgetful ? 
"I have an organising temperament I dislike disorganisation. I'm generally an organised 
type of person in other areas of life. I prefer being organised, though I'm fascinated by 
disorganisation because it's different, though I couldn't live like that." 
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Subject 4: Contract Administration And Marketing Services Manager In A Phannaceutical 
Company 
1. Job title: Contract administration and marketing services manager. 
2. Thneinjob:2years 
3. Previous work: Customer service manager in the same company, and before that general 
retail management in various companies. They started in grocery, and realised that "selling a 
can of beans is the same as selling health products": the skills could be transferred across. 
"The marketing and distribution principles are the same, but the ethics are slightly different." 
4. Description of present job: The major part is contractual- receiving and collating information 
from health authorities, putting it into fannat and passing it on to marketing managers for 
them to put their information on, which might include pricing and any terms. This is then 
collated and put into tender form, the secretarY prepares the document, and it it sent on to the 
health authorities. 
Another part of the job is that any price variation within the company has to be authorised 
and passed through the interviewee's office as it acts as a central control point for all pricing. 
The price variations could include promotions, a one-off situation for a particular hospital oc 
a group of hospitals, and general product pricing, printing and distribution costs. This 
information must then be passed on to the sales office so they can convey customers' orders 
at the current price. 
5. Do they work alone or as part of a team? (see question 4) 
6. To what extent is work routine or procedural ?: 75% of the work is routine on an irregular 
basis. They deal with 17 different health authorities, each of whom can have anything from 
1 to 5 contracts running on different products. The contracts may run out at different times 
of the year, and when they do, renewal tenders are produced. But because of the 
irregularity of timing, tender production happens in peaks and troughs. Also, the authority 
supplied may invite a renewal from anything between 3 months to 2 days before a contract 
ends, which can cause a rush, though the interviewee tried to control it by getting authorities 
to submit at regular times. This was essential as otherwise business could be lost. 
7. Certainty (predictability) of information uses: With the contracts side of the work, "basically 
it is completely certain, as information flows to different people so they can do their job". 
However, in the marketing services side of the job information is used less predictably. 
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8. Variety of information uses: For anyone document, there may be much variation in who or 
what product it applies to, but the document itself is used in exactly the same way regardless 
of this variation. For example, temporary price variations can apply to one hospital or a 
group of hospitals, but price variation documents are still used in the same way. The same 
applies with a contract: it will apply to a certain number of products, but one contract could 
apply to only one product, and another to 30. 
9. Retrieval precision (familiarity with exactly what is where): 
"I could go straight to any single item of information. I would know exactly where it is." 
This applied to all parts of the filing system. 
10.System size: Two four-drawer filing cabinets containing legal documents which are kept 
locked; desk drawers contain contracts information ready for planning, and a bookcase 
contains temporary price variations on products and archive information. All places have a 
similar organisation - they are split into the 17 different NHS areas. Within that, there is a 
breakdown by hospital group. The areas are ordered by the NHS numbers for the areas 
because personnel in the NHS normally refer to areas by number, financial agreements are 
structured in this way, and it helps other people fmd their way around the filing system if the 
interviewee is absent. Filing trays on the desktop contain action information for the next 
two months, with information relating to different days fIled sequentially by day of the 
month. The interviewee found this useful because it was a more detailed mirror their 
personal diary. 
l1.Cross-referencing and indexing: It isn't considered necessary because information is fairly 
clearly defined. However, temporary price variations include notes on NHS areas they 
apply to, and could be used in the same way as formal cross-referencing, as this is how 
much of the rest of the system is organised. 
12.Messy (ill-defined)filing: Categories are clearly defined and easy to keep up to date. But 
there are occasions when it isn't. For example, product promotions may happen four times 
a year, and these changes need cross-referencing between the interviewee's information on 
the 'community care' side of the company who run the promotion, and files on specific 
dealers the promotion applies to. It is, however, not major, taking only about ten minutes to 
do. 
13.Filing care: Great care is taken. "I need to otherwise it would cause major problems". 
14Active-archive storage: In addition to the relevance-related movements seen in question 10, 
yearly microfiching of old information which needs to be kept for legal purposes was 
------------------
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mentioned. Also, there were event-dependant shifts from working fIles to more permanent 
storage. For example, tender information was moved from 'pending' to normal area files 
once a contract had been agreed. 
15.Filing ease: Normally very easy, though difficulties could arise during the negotiation of a 
contract with a document that covers several NHS regions: it could go in anyone or all of 
those region fIles. Quite a lot of information could be amassed as negotiation involved 
planning in coordination with people both within and outside the immediate organisation. 
The interviewee kept it to hand in their 'pending' file until agreement was reached. 
16.Time (made) available for filing: Information is not left hanging around, particularly if it is 
confidential. 
17.Pressure to spend time onfiling (is it vital to find information quickly?): Usually there is 
some time scale to 'play with', as they could always ring an enquirer back. 
18.Retrieval- relative frequency of retrieval problems: Very few. When problems occur it is 
mainly because other people have taken information away, or others file information into my 
system incorrectly. 
19.What, if anything, would help information management and retrieval? 
"It is a problem to make other departments work to a timescale. For example, we send them 
things but they may forget that it's in their in-tray. This causes us difficulties because it may 
not leave us enough time to do our work." 
20.Filing history in relation to job history: The nature of previous work has changed in subject 
matter but not in terms of what is done (Question 3). The interviewee had always 
considered it important to keep information well-organised in order to do their job well. 
21.0utside a/work, are they generally an organised son a/person, or disorganised and 
forgetful ? 
At home, the interviewee was organised, their personal admin. was kept in a filing cabinet, 
and in the shed everything was kept in the same place. 
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Table 1 shows Speannan rank correlations between all variables in the study, and table 2 
probabilities under chance. Meddis's rank: sum analysis method was used to allow appropriate 
correction for ties (1984, p.273). Decimal points have been omitted. 
Table 1 Rank Correlations 
Precision 
RFRP 55 RFRP 
Procedunility 74 45 Procedurality 
Predictability 41 53 !» Predictability 
T'nne (made) for filing .a 72 ZI 24 Time (made) forfiling 
Messiness 51 61 73 45 48 Messiness 
System size 11 32 52 4l 21 45 System size 
Filing care 61 !» 55 46 4l 11 28 Filing care 
Filing ease 21. 49 33 17 34 55 38 24 Filing ease 
Pressure 10 file 53 23 (6 53 11 .a 36 6/ 31 Pressure to file 
Wod: a1one/with others 49 24 75 46 01 49 6! 56 3S 76 Wod: a1ooe/with others 
Active-archive stotage -34 -23 -42 -20 -23 -33 -31 -25 -32 -30 -20 Active-archive storage 
Variety 28 21 (j) '5l (lj (j) 48 :16 36 42 6/ -26 Variety 
Time in job -25 0\ -31 -24 14 -09 -19 -16 !Xi -17 -37 -18 -17 Time in job 
Cross-referencinglindexing 
-04-09 -18 -25 -03 -10 -39 28 -OS 12 -23 -13 -39 23 Cross-referencing/indexiog 
Person/object -oriented job -US -12 23 20 -21 21. 21 m rJ/ :16 4l m 34 -29 -03 PersooJobject-oriented job 
Researdl/managerial 44 23 75 (! 0\ 48 !» 52 '5l 73 95 -25 (I} -31 -22 36 ReseaICh/managerial 
DWOlganised 11 6l 4l ~ 511 ~ .a 53 31 2S 2S -26 ZI -03 -US 11 21 Dis/mganised 
Table 2 Significance 
All correlations to 'precision' and 'relative frequency of retrieval problems' were one-tailed, 
except 'work alone/with others', 'variety' and 'research/manageriai'. ns = p>.05 
Precision 
RFRP 0\ RFRP 
Proce<hualily 001 0\ Procedurality 
Predictabilily OJ 01 0\ Predictability 
Time (made) for filing 025 001 ns os Time (made) for filing 
Messiness 0\ 001 001 025 OJ Messiness 
System size 025 05 0\ (lj os 025 System size 
Filing care 001 001 0\ 025 (lj (lj ns Filing care 
Filing ease ns 0\ ns os ns 0\ 05 os Filing ease 
Pressure 10 file OJ os 0010\ ns 025 os 001 ns Pressure to file 
Wod:a1one/with others 0\ os 001 025 ns 0\ 001 0\ ns 001 Work alone/with others 
Active-an:hive storage os os 025 os ns ns ns ns ns ns ns Active-archive storage 
Variety os os 0\ (lj ns 0\ 0\ ns ns025 001 os Variety 
Time injob os os ns ns ns os os ns os os 05 ns ns Time in job 
Cross-referencing/indexing ns os ns ns os os (lj os os os ns os (lj os Cross-reforenciog!iodexing 
Person/object -oriented job os os ns os os os ns os os os 05 os os os os Person/objecl-orieoted job 
Research/manager 025 os 001 025 ns 0\ 0\ 0\ 05 001 00lns 001 os os 05 Resemch/managerial 
Dis/Olganised 025 001 05 OJ OJ 0\ 025 0\ os ns os ns ns os os ns os Dis/organised 
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SITUATIONAL VARIABLES NOT SIONIFICANIL Y CORRELATED WITH RETRIEVAL 
AN ANALYSIS OF POSSmLE INTERACTIONS 
Meddis's (1984, p.299) rank order method is used, with specific hypotheses and correcting for 
ties. Only subjects falling in extreme groups on 'independent' variable pairs are included: their 
scores on the retrieval measures were re-ranked to account for this. The tables show mean 
rank retrieval scores: the higher the score the 'better' the retrieval. Each variable not 
significantly correlating to retrieval performance is dealt with separately, by the two retrieval 
measures in turn. 
1.1 VARIETY OF INFORMATION USES: BY RELATIVE FREOUENCY OF RETRIEVAL 
PROBLEMS 
N=19 ACTIVE-ARCmVE STORAOE 
mOH LOW 
VARIETY Interactive analysis not possible 
LOW 10.75 10.75 
mOH 7.90 
N=24 MANAO RESEARCH 
-ERIAL 
VARIETY 
LOW 13.14 11.00 
mOH 12.00 
N=21 PROCEDURALITY 
mOH LOW 
VARIETY 
LOW 13.33 8.17 
mOH 10.33 
N=16 PRESSURE TO FILE 
mOH LOW 
VARIETY 
LOW 9.06 8.50 
mOH 6.83 
Interactive analysis not possible 
Interactive analysis not possible 
Interactive analysis not possible 
Analysis 
number 
1 
2 
3 
4 
N=20 PREDICTABILITY 
mOH LOW 
VARIETY (M1) (M3) 
Hypothesis: the 'benefits' of predictable 
information are more marked in low variety 
situations. M1-M2>M3-M4 = M1-M2-M3+M4>O 
LOW 12.32 7.38 
mOH 11.75 7.17 Z'=O.89 P >.05 N.Sig. 
(M2) (M4) 
N=22 WORK WITH OTHERS/ALONE 
OTIIERS ALONE 
VARIETY Interactive analysis not possible 
LOW 11.96 7.67 
mOH ----- 12.50 
5 
6 
N=24 TIME (MADE) FOR FILING 
HIGH 
VARIETY (M1) 
LOW 17.50 
HIGH 18.50 
(M2) 
LOW 
(M3) 
7.83 
5.50 
(M4) 
N=23 FILING STRATEGY 
NEAT MESSY 
VARIETY (Ml) (M3) 
LOW 14.31 5.75 
HIGH 17.50 9.90 
(M2) (M4) 
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Hypothesis: the 'benefits' of taking time over 
filing are more marked in high variety situations. 
M2-M4>MI-M3 = -Ml+M2+M3-M4>O 
Z'= -1.51 P >.05 N.Sig. 
7 
Hypothesis: the 'benefits' of neat filing are more 
marked in low variety situations. 
Ml-M3>M2-M4 = MI-M2-M3+M4>O 
Z'= 1.59 p >.05 N.Sig. 
8 
N=12 CROSS REFERENCING/lNDEXING 
ALOT NONE 
VARIETY Interactive analysis not possible 
LOW 3.50 6.55 
HIGH 9.00 
N=14 SYSTEM SIZE 
SMALL LARGE 
VARIETY 
LOW 9.36 4.75 
HIGH 6.83 
N=19 FILING CARE 
HIGH LOW 
VARIETY (Ml) (M3) 
LOW 10.58 3.00 
HIGH 14.50 3.00 
(M2) (M4) 
N-18 FlLlNGEASE 
EASY 
VARIETY (Ml) 
LOW 11.59 
HIGH 13.50 
(M2) 
DIFFICULT 
(M3) 
3.83 
6.17 
(M4) 
N=M JOBORffiNTEDTO 
PEOPLE OBJECTS 
VARffiTY (Ml) (M3) 
LOW 15.50 15.50 
HIGH 12.10 8.50 
(M2) (M4) 
Interactive analysis not possible 
Hypothesis: the 'benefits' of careful filing are 
more marked in high variety situations. 
M2-M4>Ml-M3 = -Ml+M2+M3-M4>O 
Z'= -0.05 p >.05 N.Sig. 
9 
10 
11 
Hypothesis: the detrimental 'effect' of difficult 
filing is most marked in low variety situations. 
M4-M3>M2-M1 = Ml-M2-M3+M4>O 
Z'= 1.54 P >.05 N.Sig. 
12 
Hypothesis: detrimental 'effect' of high variety is 
most marked in object-oriented jobs. 
M3-M4>M1-M2 = -Ml+M2+M3-M4>O 
Z'= 0.22 p >.05 N.Sig. 
13 
ill 
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1.2 YARIETY OF INFORMATION USES: BY PRECISION 
N=20 ACTIVE-ARCHIVE STORAGE 
mGH LOW 
VARIETY Interactive analysis not possible 
LOW 10.12 17.00 
mGH 8.90 
N-24 MANAG RESEARCH 
-ERIAL 
VARIETY 
LOW 15.50 5.75 
mGH 10.00 
N-21 PROCEDURALITY 
mGH LOW 
VARIETY 
LOW 16.00 6.00 
mGH 8.50 
N-16 PRESSURE TO FILE 
mGH LOW 
VARIETY 
LOW 10.61 4.50 
mGH 7.50 
N=20 PREDICTABILITY 
mGH LOW 
VARlETY (Ml) (M3) 
LOW 12.68 9.75 
mGH 7.50 5.50 
(M2) (M4) 
14 
Interactive analysis not possible 
15 
Interactive analysis not possible 
16 
Interactive analysis not possible 
17 
Hypothesis: the 'benefits' of predictable 
information are more marked in low variety 
situations. MI-M2>M3-M4 = MI-M2-M3+M4>O 
Z'= 0.82 P >.05 N.Sig. 
18 
N=22 WORK ALONE/WI1H OTHERS 
OTHERS ALONE 
VARIETY Interactive analysis not possible 
LOW 13.71 5.83 
mGH 8.70 
N=24 
mGH 
TIME (MADE) FOR FILING 
V ARlETY (M1) 
LOW 15.67 
mGH 13.00 
(M2) 
LOW 
(M3) 
11.00 
7.00 
(M4) 
N-23 FILING STRATEGY 
NEAT MESSY 
VARlETY (M1) (M3) 
LOW 14.62 7.25 
mGH 9.00 9.60 
(M2) (M4) 
19 
Hypothesis: the 'benefits' of taking time over 
filing are more marked in high variety situations. 
M2-M4>M1-M3 = -M1+M2+M3-M4>O 
Z'= 0.76 P >.05 N.Sig. 
20 
Hypothesis: the 'benefits' of neat filing are more 
marked in low variety situations. 
M1-M3>M2-M4 = MI-M2-M3+M4>O 
Z'= 1.80 P <.05 SIO. 
21 
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N=12 CROSS REFERENCING/lNDEXING 
ALOT NONE 
V ARlETY Interactive analysis not possible 
LOW 5.00 6.80 
HIGH 5.00 
N-14 SYSTEM SIZE 
SMALL LARGE 
VARIEIY 
LOW 9.79 
HIGH 
5.38 
5.00 
N=19 FILING CARE 
HIGH LOW 
VARIEIY (Ml) (M3)" 
LOW 11.58 4.25 
HIGH 9.83 1.50 
(M2) (M4) 
N-18 FILING EASE 
EASY 
VARIETY (M1) 
LOW 11.09 
HIGH 7.50 
(M2) 
DIFFICULT 
(M3) 
5.67 
8.17 
(M4) 
N=24 JOB ORIENTED TO 
PEOPLE OBJECTS 
V ARIEIY (M1) (M3) 
LOW 16.50 12.70 
HIGH 13.00 7.00 
(M2) (M4) 
22 
Interactive analysis not possible 
23 
Hypothesis: the detrimental 'effect' of low filing 
care is most marked in high variety situations. 
M3-M4>M1-M2 = -M1 +M2+M3-M4>O 
Z'= -1.23 p >.05 N.Sig. 
24 
Hypothesis: the detrimental 'effect' of difficult 
filing is more marked in low variety situations. 
M1-M3>M2-M4 = M1-M2-M3+M4>O 
Z'= 1.55 P >.05 N.Sig. 
25 
Hypothesis: a detrimental 'effect' of high variety 
is most marked in object-oriented jobs. 
M3-M4>MI-M2 = -Ml+M2+M3-M4>O 
Z'= 0.33 p >.05 N.Sig. 
26 
2.1 CROSS REFERENCING AND INDEXING: BY RELATIVE FREQUENCY OF 
RE~VALPROBLEMS 
N-ll ACTIVE-ARCHlVE STORAGE 
HIGH LOW 
CRI 
LOW 5.70 
HIGH 9.00 
N=14 
CRI 
LOW 
HIGH 
MANAG RESEARCH 
-ERIAL 
(M1) 
7.81 
5.50 
(M2) 
(M3) 
6.50 
11.00 
(M4) 
Interactive analysis not possible 
Hypothesis: researchers are more likely to 
'benefit' from using cross-referencing and 
indexing than non-researchers. 
M4-M3>M2-M1 = M1-M2-M3+M4>O 
Z'= 0.87 P >.05 N.Sig. 
27 
28 
N=13 
HIGH 
CRI 
LOW 
HIGH 
N-8 
CRI 
LOW 
HIGH 
N=l2 
HIGH 
CRI 
LOW 
HIGH 
N=l3 
CRI 
LOW 
HIGH 
N=8 
CRI 
LOW 
HIGH 
PROCEDURALITY 
LOW 
(Ml) (M3) 
9.00 5.17 
5.00 10.00 
(M2) (M4) 
PRESSURE TO FILE 
HIGH LOW 
5.00 4.25 
4.00 
PREDICTABILITY 
LOW 
(M1) (M3) 
7.57 4.00 
4.00 9.00 
(M2) (M4) 
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Hypothesis: cross-referencing and indexing is 
more likely to be 'beneficial' where work is less 
procedural. 
M4-M2>M3-MI = M1-M2-M3+M4>O 
Z'= 2.05 p <.025 SIG. 
29 
Interactive analysis not possible 
30 
Hypothesis: cross-referencing and indexing is 
more likely to be 'beneficial' where information 
uses are unpredictable. 
M4-M3>M2-Ml = M1-M2-M3+M4>O 
Z'= 1.92 P <.05 SIG. 
31 
WORK ALONE/WITH OTHERS Hypothesis: cross-referencing and indexing has 
OTHERS ALONE a greater and beneficial 'effect' where people work 
(Ml) (M3) alone. 
7.56 4.83 M4-M3>M2-MI = MI-M2-M3+M4>O 
5.50 10.50 Z'= 1.33 P >.05 N.Sig. 
(M2) (M4) 32 
TIME (MADE) FOR FILING 
HIGH LOW 
(Ml) (M3) 
5.00 5.00 
5.00 1.00 
(M2) (M4) 
Hypothesis: the detrimental 'effect' of taking little 
time over filing largely occurs where cross-
referencing and indexing is used extensively. 
M3-M4>Ml-M2 = -Ml +M2+M3-M4>O 
Z'= 0.58 P >.05 N.Sig. 33 
N=l4 FILING STRATEGY 
NEAT MESSY 
CRI Interactive analysis not possible 
LOW 10.21 3.40 
HIGH 8.25 
34 
N-9 SYSTEM SIZE 
SMALL LARGE 
CRI Interactive analysis not possible 
LOW 5.60 3.33 
HIGH 7.00 
35 
N=l1 FlLINGCARE 
HIGH LOW 
CRI Interactive analysis not possible 
LOW 7.67 2.00 
. HIGH 7.00 
36 
N=ll FILING EASE 
EASY DIFFICULT 
CRI 
LOW 6.86 
mGH 6.25 
2.75 
N=14 JOB ORIENTED TO 
PEOPLE OBJECTS 
CRI 
LOW 8.00 
mGH 
7.17 
8.25 
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Interactive analysis not possible 
37 
Interactive analysis not possible 
38 
2.2 CROSS REFERENCING AND INDEXING: BY PRECISION 
N-ll ACTIVE-ARCHIVE STORAGE 
HIGH LOW 
CRI 
LOW 5.95 
HIGH 6.50 
N=14 MANAG RESEARCH 
-ERIAL 
CRI (Ml) (M3) 
LOW 9.56 3.63 
HIGH 7.00 7.00 
(M2) (M4) 
N=13 PROCEDURALITY 
HIGH LOW 
CRI (Ml) (M3) 
LOW 11.83 3.83 
HIGH 6.50 6.50 
(M2) (M4) 
N=8 PRESSURE TO FILE 
HIGH LOW 
CRI 
LOW 6.67 2.75 
mGH 5.00 
N=12 PREDICTABILITY 
HIGH LOW 
CRI (Ml) (M3) 
LOW 8.22 3.17 
HIGH 5.50 5.50 
(M2) (M4) 
Interactive analysis not possible 
39 
Hypothesis: non-researchers retrieve better than 
. researchers only where cross-referencing and 
indexing is not used. 
MI-M3>M2-M4 = MI-M2-M3+M4>O 
Z'= 2.26 P <.01 SIG. 
Hypothesis: the detrimental 'effect' of low 
procedural work is most marked where 
cross-referencing and indexing is not used 
MI-M3>M2-M4 = MI-M2-M3+M4>O 
Z'= 2.79 P <.01 SIG. 
Interactive analysis not possible 
Hypothesis: the detrimental 'effect' of low 
predictability is most marked where 
cross-referencing and indexing is not used 
MI-M3>M2-M4 = MI-M2-M3+M4>O 
Z'= 1.99 p <.025 SIG. 
40 
41 
42 
43 
N=13 
CRI 
LOW 
mGH 
N=8 
CRI 
LOW 
mGH 
N=14 
CRI 
LOW 
mGH 
N-8 
CRI 
LOW 
mGH 
N=l1 
CRI 
LOW 
mGH 
N=l1 
CRI 
LOW 
mGH 
N-14 
CRI 
LOW 
mGH 
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WORK ALONE/WITH OTIIERS Hypothesis: the detrimental 'effect' of working 
OTIIERS ALONE alone is most marked where cross-referencing and 
(Ml) (M3) indexing is not used. 
8.63 3.33 MI-M3>M2-M4 = MI-M2-M3+M4>O 
6.00 6.00 Z'= 1.98 P <.025 SIG. 
(M2) (M4) 44 
TIME (MADE) FOR FILING 
mGH LOW 
4.44 
5.00 
FILING STRATEGY 
NEAT MESSY 
9.93 4.30 
7.00 
SYSTEM SIZE 
SMALL LARGE 
5.50 2.00 
4.50 
FILING CARE 
HIGH LOW 
8.17 2.00 
5.50 
FILING EASE 
EASY DIFFICULT 
6.57 4.00 
6.00 
JOB ORIENTED TO 
PEOPLE OBllCTS 
7.17 7.72 
7.00 
Interactive analysis not possible 
45 
Interactive analysis not possible 
46 
Interactive analysis not possible 
47 
Interactive analysis not possible 
48 
Interactive analysis not possible 
49 
Interactive analysis not possible 
50 
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3.1 ACTIVE-ARCHIVE STORAGE: BY RELATIVE FREOUENCY OF RETRIEVAL 
PROBLEMS 
N=25 
AAS 
LOW 
HIGH 
N=21 
AAS 
LOW 
HIGH 
N=17 
AAS 
LOW 
HIGH 
N=21 
AAS 
LOW 
HIGH 
N-21 
AAS 
LOW 
HIGH 
N=25 
AAS 
LOW 
HIGH 
N=24 
AAS 
LOW 
HIGH 
MANAG RESEARCH 
-ERIAL 
17.00 
13.80 11.77 
PROCEDURALITY 
HIGH LOW 
14.25 
15.58 9.27 
PRESSURE TO FILE 
HIGH LOW 
12.75 
9.25 8.00 
PREDICTABILITY 
HIGH LOW 
(Ml) (M3) 
18.00 11.50 
13.61 7.90 
(M2) (M4) 
Interactive analysis not possible 
51 
Interactive analysis not possible 
52 
Interactive analysis not possible 
53 
Hypothesis: the beneficial 'effect' of predictable 
information is most marked where active-archive 
criteria are not used 
MI-M3>M2-M4 = Ml-M2-M3+M4>0 
Z'= -1.80 p<.05 SIG. 
54 
WORK ALONE/WITH OTIffiRS 
OTHERS ALONE 
Interactive analysis not possible 
14.25 
11.65 9.56 
55 
TIME (MADE) FOR FILING 
HIGH LOW 
Interactive analysis not possible 
17.00 
20.11 7.86 
56 
FILING STRATEGY 
NEAT MESSY 
Interactive analysis not possible 
16.25 
17.50 8.46 
57 
ill 
N=16 SYSTEM SIZE 
SMAlL LARGE 
AAS 
LOW 10.75 
HIGH 11.30 6.44 
N=18 FILING CARE 
HIGH LOW 
AAS 
LOW 12.00 
HIGH 11.08 3.50 
N=17 FILING EASE 
EASY DIFFICULT 
AAS 
LOW 10.75 
HIGH 10.67 5.92 
N=25 JOB ORIENTED TO 
PEOPLE OBJECTS 
AAS (M1) (M3) 
LOW 13.00 21.00 
HIGH 14.14 12.00 (M2) , (M4) 
------------------------------- -
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Interactive analysis not possible 
58 
Interactive analysis not possible 
59 
Interactive analysis not possible 
60 
Hypothesis: retrieval is better in object-oriented 
jobs with low active-archive storage. 
M3-M4>MI-M2 = -Ml+M2+M3-M4>O 
Z'= 0.99 P >.05 N.Sig. 
61 
3.2 ACTIVE -ARCHIVE STORAGE: BY PRECISION 
N=25 MANAG RESEARCH 
-ERIAL 
AAS Interactive analysis not possible 
LOW 21.50 
HIGH 14.65 ID.42 
62 
N=21 PROCEDURALITY 
HIGH LOW 
AAS Interactive analysis not possible 
LOW 18.00 
HIGH 18.00 8.20 
63 
N=17 PRESSURE TO FILE 
HIGH LOW 
AAS Interactive analysis not possible 
LOW 14.50 
HIGH 11.25 6.28 
64 
------- - -------
N=21 
AAS 
LOW 
mGH 
PREDIcrABlllTY 
mGH LOW 
(Ml) (M3) 
18.00 18.00 
13.44 7.40 
(M2) (M4) 
~-- -------------
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Hypothesis: the detrimental 'effect' of low 
predictability is most marked where active-archive 
criteria form the basis of storage. 
M2-M4>MI-M3 = -Ml+M2+M3-M4>O 
Z'= 2.22 P <.025 SIG. 
65 
N=21 WORK ALONE/WITII OTHERS 
OTIIERS ALONE 
AAS 
LOW 18.00 
mGH 12.20 8.11 
N=25 TIME (MADE) FOR FILING 
mGH LOW 
AAS 
LOW 21.50 
mGH 16.11 9.79 
N-24 FILING STRATEGY 
NEAT MESSY 
AAS 
LOW 21.00 
mGH 14.78 9.62 
N=17 SYSTEM SIZE 
SMALL LARGE 
AAS 
LOW 14.50 
mGH 10.80 7.00 
N=18 FILING CARE 
mGH LOW 
AAS 
LOW 15.00 
mGH 10.92 2.50 
N=17 FILING EASE 
EASY DIFFICULT 
AAS 
LOW 15.00 
mGH 8.61 7.58 
N=25 JOB ORIENTED TO 
PEOPLE OBJEcrS 
AAS (Ml) (M3) 
LOW 21.50 21.50 
mGH 13.14 11.88 
(M2) (M4) 
Interactive analysis not possible 
66 
Interactive analysis not possible 
67 
Interactive analysis not possible 
68 
Interactive analysis not possible 
69 
Interactive analysis not possible 
70 
Interactive analysis not possible 
71 
Hypothesis: a detrimental 'effect' of high active-
archive storage is most marked in object-oriented 
jobs. 
M3-M4>MI-M2 = -Ml+M2+M3-M4>O 
Z'= 0.60 p >.05 N.Sig. 
72 
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4.1 PERSON OR OBJEcr-ORlENIED JOB; BY RELATIVE FREOUENcy OF 
RETruEYALPROBLEMS 
N=30 ~AG RESEARCH 
-ERlAL 
(Ml) (M3) 
PERSON 19.50 16.21 
OBJEcr 17.04 11.38 
(M2) (M4) 
N-26 PROCEDURAUTY 
mGH LOW 
(Ml) (M3) 
PERSON 16.50 13.79 
OBJEcr 18.21 8.85 
(M2) (M4) 
N-20 PRESSURE TO FILE 
mGH LOW 
(Ml) (M3) 
PERSON 12.00 11.25 
OBJEcr 12.28 7.08 
(M2) (M4) 
N-26 PREDIcrABILITY 
mGH LOW 
(Ml) (M3) 
PERSON 18.67 11.50 
OBJEcr 16.91 7.36 
(M2) (M4) 
Hypothesis: the detrimental 'effect' of being a 
researcher is most marked in object-oriented jobs. 
M2-M4>MI-M3 = -Ml+M2+M3-M4>O 
Z'= 1.17 P >.05 N.Sig. 
73 
Hypothesis: the detrimental 'effect' of low 
procedurality is most marked in object-oriented 
jobs. 
M2-M4>MI-M3 = -Ml+M2+M3-M4>O 
Z'= 2.08 P <.025 SIG. 
74 
Hypothesis: the detrimental 'effect' of low 
pressure is most marked in object-oriented jobs. 
M2-M4>MI-M3 = -Ml+M2+M3-M4>O 
Z'= 1.62 P >.05 N.Sig. 
75 
Hypothesis: the detrimental 'effect' of low 
predictability is most marked in object-oriented 
jobs. 
M2-M4>MI-M3 = -Ml+M2+M3-M4>O 
Z'= 1.54 P >.05 N.Sig. 
76 
N=26 WORK ALONE/WITH OTHERS Hypothesis: the detrimental 'effect' of working 
PERSON 
OBJEcr 
N=30 
PERSON 
OBJEcr 
N=28 
PERSON 
OBJEcr 
OTHERS ALONE alone is most marked in object-oriented jobs. 
(Ml) (M3) 
16.75 14.25 
14.69 8.20 
(M2) (M4) 
TIME (MADE) FOR FILING 
mGH LOW 
(Ml) (M3) 
22.50 10.00 
23.25 9.73 
(M2) (M4) 
FILING STRATEGY 
NEAT MESSY 
(Ml) (M3) 
19.33 13.50 
19.18 7.00 
(M2) (M4) 
M2-M4>MI-M3 = -Ml+M2+M3-M4>O 
Z'= 1.24 P >.05 N.Sig. 
77 
Hypothesis:the detrimental 'effect' of making little 
time for filing is most marked in object-oriented 
jobs. 
M2-M4>MI-M3 = -Ml+M2+M3-M4>O 
Z'= 1.80 P <.05 SIG. 
Hypothesis: the detrimental 'effect' of messy 
filing is most marked in object-oriented jobs. 
M2-M4>MI-M3 = -Ml+M2+M3-M4>O 
Z'= 2.29 P <.025 SIG. 
78 
79 
------------------------------------------------------------------- -
N=18 SYS1EMSIZE 
SMALL LARGE 
(Ml) (M3) 
PERSON 12.50 6.50 
OBJECT 13.10 7.79 
(M2) (M4) 
N-23 Fll..ING CARE 
HIGH LOW 
(M1) (M3) 
PERSON 15.30 4.00 
OBJECT 13.81 4.00 
(M2) (M4) 
N=20 Fll..ING EASE 
EASY DIFFICULT 
(Ml) (M3) 
PERSON 9.17 15.50 
OBJECT 13.14 4.50 
(M2) (M4) 
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Hypothesis: the detrimental 'effect' of large 
systems is most marked in person-oriented jobs. 
M1-M3>M2-M4 = M1-M2-M3+M4>O 
Z'= -0.56 P >.05 N.Sig. 
80 
Hypothesis: the beneficial 'effect' of high care is 
most marked in person-oriented jobs. 
M1-M3>M2-M4 = M1-M2-M3+M4>O 
Z'= -1.05 p >.05 N.Sig. 
81 
Hypothesis: the detrimental 'effect' of difficult 
filing is largely confined to object-oriented jobs. 
M2-M4>MI-M3 = -M1+M2+M3-M4>O 
Z'= 2.86 P <.001 SIG. 
82 
4.2 PERSON OR OBJECT-ORIEN1ED JOB: BY PRECISION 
N=30 MANAG RESEARCH 
-ERIAL 
(Ml) (M3) 
PERSON 25.50 13.36 
OBJECT 18.00 10.81 
(M2) (M4) 
N-26 PROCEDURALITY 
HIGH LOW 
(M1) (M3) 
PERSON 22.00 11.79 
OBJECT 20.50 8.10 
(M2) (M4) 
N-20 PRESSURE TO Fll..E 
HIGH LOW 
(Ml) (M3) 
PERSON 17.00 9.38 
OBJECT 13.44 5.75 
(M2) (M4) 
N=26 PREDICTABILITY 
HIGH LOW 
(Ml) (M3) 
PERSON 14.67 11.50 
OBJECT 17.23 8.57 
(M2) (M4) 
Hypothesis: researchers' worse performance is 
more marked in person-oriented jobs. 
M1-M3>M2-M4 = Ml-M2-M3+M4>O 
Z'= -0.84 p >.05 N.Sig. 
83 
Hypothesis: the detrimental 'effect' of low 
procedurality is most marked in object-oriented 
jobs. 
M2-M4>M1-M3 = -Ml+M2+M3-M4>O 
Z'= 2.06 p <.025 SIG. 
84 
Hypothesis: those under low pressure will retrieve 
worse if also in an object-oriented job. 
M2-M4>M1-M3 = -M1+M2+M3-M4>O 
Z'= 1.88 p <.05 SIG. 
85 
Hypothesis: the detrimental 'effect' of low 
predictability is most marked in object-oriented 
jobs. 
M2-M4>M1-M3 = -Ml+M2+M3-M4>O 
Z'= 1.79 p <.05 SIG. 
86 
N=26 
PERSON 
OBJECT 
N=30 
PERSON 
OBJECT 
N=28 
PERSON 
OBJECT 
N=18 
PERSON 
OBJECT 
N=23 
PERSON 
OBJECT 
N-20 
PERSON 
OBJECT 
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WORK ALONE/WITH OTHERS Hypothesis: the detrimental 'effect' of working 
OTHERS ALONE alone is most marked in person-oriented jobs. 
(M1) (M3) 
22.00 11.42 
15.42 7.60 
(M2) (M4) 
TIME (MADE) FOR FlUNG 
HIGH LOW 
(M1) (M3) 
20.50 10.50 
19.56 12.62 
(M2) (M4) 
FlLING STRATEGY 
NEAT MESSY 
(M1) (M3) 
20.17 12.83 
17.91 8.94 
(M2) (M4) 
SYSTEM SIZE 
SMALL LARGE 
(M1) (M3) 
15.50 7.00 
11.50 7.79 
(M2) (M4) 
FlLINGCARE 
HIGH LOW 
(M1) (M3) 
15.20 2.50 
13.89 4.25 
(M2) (M4) 
FlLINGEASE 
EASY DIFFICULT 
(Ml) (M3) 
11.67 17.00 
11.46 6.40 
(M2) (M4) 
M1-M3>M2-M4 = M1-M2-M3+M4>O 
Z'= -0.79 P >.05 N.Sig. 
87 
Hypothesis: the detrimental 'effect' of low filing 
time is most marked in person-oriented jobs. 
M1-M3>M2-M4 = M1-M2-M3+M4>O 
Z'=-0.58 p>.05 N.Sig. 
88 
Hypothesis: the detrimental 'effect' of messy 
filing is most marked in object-orientedjobs. 
M2-M4>M1-M3 = -M1+M2+M3-M4>O 
Z6= 1.41 p>.05 N.Sig. 
89 
Hypothesis: the detrimental 'effect' of large 
systems is most marked in person-oriented jobs. 
M1-M3>M2-M4 = MI-M2-M3+M4>O 
Z'=O p>.05 N.Sig. 
90 
Hypothesis: the detrimental 'effect' of low care is 
most marked in person-oriented jobs. 
MI-M3>M2-M4 = MI-M2-M3+M4>0 
Z'=-1.02 p>.05 N.Sig. 
91 
Hypothesis: where filing is difficult, retrieval is 
more precise in person-oriented jobs. 
M3-M4>MI-M2 = -Ml +M2+M3-M4>O 
Z'= 1.41 p>.05 N.Sig. 
92 
,----------------------------- --------~------------------------~------
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APPENDIXH 
INDIVIDUAL DIFFERENCES AND FILING: 
ITEMS USED IN THE FILING-RETRlEV AL TASK 
------------- _._-- ------ -
AppendixH 
Items used in the simulated filing task are listed below in the order they were presented. 
1. Glass ornaments 
2. Wedding rings 
3. Fridges 
4. Towels 
5. Three-piece suite 
6. Assorted dress rings 
7. Glass saucepan 
8. Slow/deep fat cooker 
9. Brass frreplace ornaments 
10. Nested tables 
11. Telescopes 
12. Net curtains 
13. Plain carpet 
14. Personal stereos 
15. Exerciser 
16. Flymo lawn mower 
17. Dolby stereo in a cabinet 
18. Midi stereo 
19. Net curtains 
20. Gold chain necklaces 
21. Blankets 
22. Living room units 
23. Midi stereo 
24. Three piece suite 
25. Photowall murals 
26. Bed sheets 
27. Dining table and chairs 
2S. Watches 
29. Curtains 
30. Brick-effect gas fire 
31. Acme sliding doors 
32. Stretch chair covers 
33. Wardrobe units 
34. Metal saucepans 
35. Washing machines 
36. Shower curtain 
37. Clock radio 
38. Shavers 
39. Unit soft chairs 
40. Floor tiles 
41. Midi hi-fi 
42. Kitchen range 
43. Rug 
44. Duvet covers 
45. Duvet cover 
46. Portable midi stereo 
47. Regency-style curtains 
48. Portable radio casette 
49. Deck stereo 
50. Bed 
51. Bedroom furniture 
52. Bed 
53. Carriage clocks 
54. Carpet 
55. Duvet cover 
56. Car stereo speakers 
57. Tablecloths 
58. Pillar drill 
59. Plastic watches 
60. Car radio/cassette 
61. Hairdryers 
62. Sewing machine 
63. Duvet 
64. Kitchen table and chairs 
65. Crockery. glassware and cutlery set 
66. Large tool kit 
67. Gold chain necklaces 
6S. Wedding rings 
69. Cane chairs 
70. Lamp shades 
71. Bedroom furniture 
72. Three-piece suite 
73. Ornament display shelves 
74. Carpet cleaner machines 
75. Carpet 
76. Three-piece suite 
77. Cameras 
78. Mantel clocks 
79. Garden sheds 
80. Washing machine 
Items used in the retrieval task were shown in the following order. The number in brackets 
indicates position during the fIling task. 
1. Garden sheds (79) 
2. Washing machines (35) 
3. Washing machine (80) 
4. Photowall murals (25) 
5. Three-piece suite (76) 
6. Net curtains (12) 
7. Telescopes (11) 
8. Acme sliding doors (31) 
9. Flymo lawn mower (16) 
10. Bed (52) 
11. Large tool kit (66) 
12. Duvet cover (55) 
13. Carpet (54) 
14. Three-piece suite (5) 
15. Mantel clocks (7S) 
16. Brass frreplace ornaments (9) 
17. Portable midi stereo (46) 
IS. Floor tiles (40) 
19. Stretch chair covers (32) 
20. Duvet (63) 

Appendixl 
APPENDIX I 
INDIVIDUAL DIFFERENCES AND FILING: 
WORKED EXAMPLE OF INFORMATION MANAGEMENT MEASURES 
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Full explanations of the use of file structure and retrieval measures used in the simulation are 
given in Chapter 7.4.4 (messiness and recall), 7.4.1 (% of categories unique to an item, and 
7.5.4 (category size, range and retrieval precision). Here, an example of how these measures 
were worked out is given by using the data from one subject (S19). 
Two lists are central to all measures: A, of descriptors applied to each filed item, and B, a 
non-repetitive list of all descriptors used. For the example subject these were as follows. 
LIST A: Object Descriptors 
Item 
N2. 
1. decorative 
2. jewellery 
3. house, kitchen, electric 
4. house, bathroom 
5. house, lounge 
6. jewellery 
7. house, kitchen 
8. house, kitchen 
9. decorative 
10. house, lounge 
11. optical 
12. house,decorative 
13. house 
14. electric, entertainment 
15. sport 
16. garden, electric 
17. electric, entertainment, house 
18. electric, entertainment, house 
19. house, decorative 
20. jewellery 
21. house, bedroom 
22. house, lounge 
23. entenainment, electric, house 
24. house, lounge 
25. house, decorative 
26. house, bedroom 
27. house, lounge 
28. jewellery, time 
29. house, decorative 
30. house,heating 
31. house, bedroom 
32. house, lounge 
33. house, bedroom 
34. house, kitchen 
35. house, kitchen, electric 
36. house, bathroom 
37. entertainment, bedroom, time 
38. house, bathroom, electric 
39. house, lounge 
40. house, kitchen 
41. house, entertainment, electric 
42. house, kitchen 
43. house, decorative 
44. house, bedroom 
45. house, bedroom 
46. entertainment, house, electric 
47. house, decorative 
48. entertainment, electric 
49. house, entertainment, electric 
50. house, bedroom 
51. house, bedroom 
52. house, bedroom 
53. house, time 
54. house, decorative 
55. house, bedroom 
56. car, entertainment 
57. house, decorative 
58. tool, electric 
59. jewellery, time 
60. car, entertainment 
61. house, bedroom, electric 
62. tool, electric, house 
63. house, bedroom 
64. house, kitchen 
65. house, lounge 
66. tool 
67. jewellery 
68. jewellery 
69. house, bedroom 
70. house, electric, decorative 
71. house, bedroom 
72. house, lounge 
73. house, decorative 
74. house, electric 
75. house, decorative 
76. house, lounge 
77. optical 
78. house, time, decorative 
79. garden 
80. house, kitchen, electric 
LIST B: Descriptor list 
Decorative 
Jewellery 
House 
Kitchen 
Bathroom 
Lounge 
Optical 
Entertainment 
Electric 
Sport 
Garden 
T1IIlC 
Heating 
Tool 
Bedroom 
Car 
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1. File Structure Measures 
The flIe structure measures require basic types of information about the way categories were 
used:-
1. Using List A, where more than one category describes a filed item, all possible pairwise 
combinations of those categories are listed non-repetitively. These are given in Data List I 
below. 
2. For each pair of categories it is noted whether the first occurs on List A in the absence of the 
second, and if so the first category is here marked with a +. The same is done for the 
second category. 
Data List I: Non-repetitive list of category pairs 
house +, kitchen 
house +, bathroom 
house +, bedroom + 
house +, lounge 
house +, decorative + 
house +, electric + 
house +, entertainment + 
house +, heating 
house +, time + 
house +, tool + 
electric +, kitchen + 
electric +, entertainment + 
electric +, garden + 
electric +, bathroom + 
electric +, tool + 
electric +, bedroom + 
electric +, decorative + 
time +, jewellery + 
time +, entertainment + 
time +, bedroom + 
time +, decorative + 
entertainment +, bedroom + 
entertainment +, car 
3. From Data List I, messy categories are marked on Data List II (see overleaf). A flat messy 
category is one which has a + by it on List I; and a hierarchically messy category is one 
which, on List I, occurs in at least one pair where both members have a + by them. Messy 
categories are marked with a + and neat categories with a -. 
4. For any remaining category which occurs in a pair, it is checked on List A whether it is ever 
used on its own: if it does it is (flat) messy, and if it does not it is neat. Any categories still 
not marked must only ever occur on their own and therefore be neat. 
5. The frequency of use of each category on Data List B is noted from List A. These are 
summed. 
6. For each crossing category (marked as hierarchically messy) the nnmber of other categories 
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it crosses with is counted from Data List 1 
Data List IT: Structural Characteristics Of Categories From List B 
Diff!<!llnl M!l§~ c!ili<gori!lS Nl!mber of Categories 
Cat!lgQri~~ Flat Hierarchic/ll Fmguenc)! of US!l !:J:ossed With 
Decorative + + 14 3 
Jewellery + + 7 1 
House + + 59 6 
Kitchen + + 9 1 
Bathroom + + 3 1 
Lounge 10 0 
Optical 2 0 
Entertainment + + 11 4 
Electric + + 18 8 
Sport 1 0 
Garden + + 2 1 
Time + + 5 5 
Heating 1 0 
Tool + + 3 2 
Bedroom + + 15 4 
Car 2 0 
L=16 L'+'= 11 L= 162 
(Number ofTypes) 
All measures of file stmcture can be worked out using data from the above table. Number of 
types (NT) has already been indicated above. 
Flat and Hierarchical Messiness (FM and HM) 
7. Items on List A which contain at least one flat messy category from Data List II are marked, 
as are items which contain at least one hierarchically messy category. In this case, only 
three items are neat: 11, 15 and 77. 
8. The number of items affected by flat messiness is 80 (the total number of items in the 
system) minus 3 (the number of neat items), which is 77. The number of items affected by 
hierarchical messiness is 80 - 3 = 77. 
Crossing Words (CIW) 
9. Crossing words is the number of hierarchically messy categories on Data List Il, divided by 
the total number of different categories used in the system. This is 11/16 = .69 
S~tem M!lssin!lSS (SM) 
10.For each category on Data List Il marked as hierarchically messy, its frequency of use in the 
--------------------------------------------
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system is multiplied by the number of categories it crosses with. These are summed across 
categories and divided by the number of categories assigned in the system including 
repetitions (the sum of frequencies of use). Here, this is 696/162= 4.3. 
Category Size (CS) 
l1.This is the average number of filed items anyone category in a system chosen at random is 
likely to contain. It is the sum offrequencies of category use divided by the number of 
types, which here is 162/16= 10.13 
Category Size Range (CSR) 
12. This is found by examining category frequncy of use values on Data List II. The frequency 
of use of the smallest category is subtracted from the frequency of use of the largest 
category, here 59-1= 58. 
Percentage of Unique Categories per Item (%U.C/I) 
13.The percentage of categories which are applied at filing to only one item. Categories on 
Data List II with a frequency of use of one are counted, and expressed as a percentage of the 
number of types. This here is, 2/16 * 100= 12.5. 
Average Number of Categories per Item (CII) 
14.The average number of categories assigned to anyone item at fIling, that is, throughout the 
whole of the fIling system. The number of categories assigned through the system, 
including repetitions (the denominator of 'system messiness' and the numerator of 'category 
size'), is divided by the number of items fIled which was uniformly eighty. Here this is 
162/80 = 2.03. 
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Retrieval Measures 
The subject's chosen categories in the retrieval task are shown below, together with the number 
of the item tested at filing. 
Data List ill: Characteristics Qf Retrieval 
Item Category Item No. Recall Different-Sized Most Precise 
No. chosen at Filing y/n Categories Available? Category Chosen? 
1. garden 79 y n 
2. kitchen 35 y y y 
3. electric 80 y y n 
4. decorative 25 y y y 
5. lounge 76 y y y 
6. decorative 12 y y y 
7. optical 11 y n 
8. bedroom 31 y y y 
9. garden 16 y y y 
10. bedroom 52 y y y 
11. tools 66 y n 
12. bedroom 55 y Y Y 
13. decorative 54 y y Y 
14. lounge 5 y y Y 
15. time 78 y y y 
16. decorative 9 y n 
17. entertainment 46 y y y 
18. kitchen 40 y y Y 
19. lounge 32 y y Y 
20. bedroom 63 y y y 
I.'y'= 20 I.'y'= 16 I.'y'= 15 
Two retreival measures were taken. 
Recall (RE) 
This is a measure of the ability, at retrieval, to recognise a category for an item which was 
previously assigned to that item at filing. 
1. For each item tested, which categories were assigned to it at fIling are found using List A. If 
the category chosen at retrieval is amongst these, the item has been successfully recalled. 
2. Recall is simply the number of items tested at retrieval which were successfully recalled, 
which here is 20. 
Precision (PRE) 
This is a measure of ability, at retrieval, to recognise the most precise category assigned to an 
331 
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item at filing. 
3. The index is expressed as a proportion of the total number of retrieval trials where recall was 
both successful and a choice between categories of different sizes existed. Retrieval trials 
where these conditions obtain need to be found. Trials where recall was successful have 
already been noted, and trials where a choice between categories of different sizes occurred 
are found by checking categories available on List A with their sizes (frequencies of 
occurrence in the system) from Data List IT. 
4. For each remaining retrieval trial, the size of available retrieval categories (using List A and 
category frequency from Data List m is found, and whether the category chosen at retrieval 
was the smallest noted. 
5. The number of retrieval trials where the most precise category was chosen is divided by the 
total number of successful retrieval trials where such a choice was available. Here this is, 
15/16= .94. 
Other measures, relating to the structure of that part of the filing system involved in the retrieval 
task, were also taken. Workings for these measures are shown in the table below. 
Data List IV; Structural Features Of Retrieval Items 
Item Cl!t!<gQO! IlemNo, 1', F~guen!<y Of .llse Of No. Of Categories 
No, !<hosen at Filing Categories At Filing At Filing 
1. garden 79 2 1 
2. kitchen 35 86 3 
3. electric 80 86 3 
4. decorative 25 73 2 
5. lounge 76 69 2 
6. decorative 12 73 2 
7. optical 11 2 1 
8. bedroom 31 74 2 
9. garden 16 20 2 
10. bedroom 52 74 2 
11. tools 66 3 1 
12. bedroom 55 74 2 
13. decorative 54 73 2 
14. lounge 5 69 2 
15. time 78 78 3 
16. decorative 9 14 1 
17. entertainment 46 88 3 
18. kitchen 40 68 2 
19. lounge 32 69 2 
20. bedroom 63 74 2 
L= 1169 L=40 Mean= 2 
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Distinctiveness (DS1) 
This is a measure of the average number of other items to which a category which could have 
retrieved any retrieval item was applied at filing. 
6. Categories assigned to each retrieval item at filing are inspected on List A, and their 
frequencies of use at fIling (from Data List II) summed. 
7. The sum of frequencies across all categories which could have retrieved items is divided by 
the total number of categories which could have retrieved all items, including repetitions. 
Here this is 1169/40= 29.23 
Probabilitv (PRO) 
This measures the probability of a category chosen at retrieval successfully recalling an item by 
chance alone. 
8. The average number of categories assigned to a test item at filing (from Data List N), is 
divided by the total number of different categories used in the system as a whole (the 
number of types from Data List IT). Here this is, 2/16= .13. 
ID. 
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I. File Structure and Retrieval 
The table shows basic age and sex data for subjects participating in the individual differences study. together 
with information management measures derived from the fIling-retrieval task. 
Uil!. ~ ~ .2'cllC1l EM EM Qli. SM NI DSI ffiQ .cs. .cs.R Ql Rll £Rll 
1 aJ m 40 n 61. .40 1.13 35 6.9 .05 3.66 14 1.6 aJ .73 
2 aJ m J} III III .56 4.69 48 10.3 .05 4.31 1I 2.6 aJ .80 
3 aJ f 19 77 76 .66 4.68 32 8.8 .07 4.75 aJ 1.9 aJ .54 
4 aJ f 53 77 77 .34 3.68 III 7.5 .03 2.93 16 2.9 14 .50 
5 aJ m 43 III 8) .53 5.09 61 8.6 .04 3.72 26 2.8 19 .68 
6 aJ m $ (f) fiT :29 1.79 116 3.3 .02 1.72 13 2.5 16 .55 
7 19 f 32 III III .65 6.91 37 13.1 .07 5.35 29 2.5 19 .84 
8 21 m SI 77 77 37 6.10 fiT 14.0 .04 3.46 32 2.9 13 .58 
9 aJ m 46 78 78 .52 4.74 52 65 .04 3.29 13 2.1 9 .67 
10 22 m 56 52 52 .25 0.82 32 7.8 .04 3.41 18 1.4 16 .20 
11 18 m 36 79 79 .60 4.91 42 9.4 .06 4.45 19 2.3 aJ 59 
12 aJ m 54 79 74 36 2.84 92 6.0 .03 2.49 18 2.9 19 .28 
13 18 f aJ III III .65 4.93 aJ 223 .11 8.75 35 2.2 aJ .56 
14 33 f 53 76 76 .42 3.46 t§l 6.3 .04 2.97 17 2.5 18 .69 
15 aJ m 31 III III .69 7.07 J} 11.5 .07 5.59 1I 2.7 18 .39 
16 '19 m 54 79 79 .42 7.56 78 13.0 .M 3.26 46 3.2 16 .63 
17 aJ f 15 III III .82 10.18 34 14.2 .09 7.44 28 3.2 19 .95 
18 aJ m 8 III III .84 9.96 2S 25.4 .14 11.20 51 3.5 14 .14 
19 19 m 13 77 77 .69 4.30 16 29.2 .13 10.13 ~ 2.0 a> .94 
a> aJ m 52 III III .45 4.85 42 14.0 .05 3.86 53 2.0 18 .53 
M .... 21 m=14 J} 77 76 .53 4.97 51 11.9 .06 4.84 26.8 2.49 17 .59 
SI.Devn. 3.6 f=6 16.5 65 7.3 .17 2.51 26 6.8 .03 2.58 12.8 055 3 .22 
Min. 18 8 52 52 .25 0.82 16 33 .02 1.72 13 1.4 9 .14 
Max. 33 $ III III .84 10.18 116 29.2 .14 11.20 58 35 a> .95 
mGH SCORES DENOTE 
%U.C/I = the number of categories assigned at fIling to a single item as a 
percentage of the total number of category types (NT). 
More categories are unique to· 
a single fIled item. 
FM = flat messiness: the number of fIled items which would be fIled messily Messier filing 
in a non-hierarchical structure. 
HM = hierarchical messiness: the number of filed items which would be filed Messier filing 
messily in a hierarchical structure. 
C/W = crossing words: the proportion of different categories used which are Messier filing 
involved in hierarchical messiness. 
SM = system messiness: the average number of other categories with which Messier filing 
any category chosen at random in the filing system crosses. 
NT = number of types: the number of different categories used at filing. 
without repetition. 
More categories 
DST = category distinctiveness: the average number of filed items any category Less distinctive categories 
which could have recalled items at retrieval was applied to at filing. available at retrieval 
PRO = probability of successful recall: the number of categories assigned to an Higher probability of 
item at filing relative to the number of types; the measure averages retrieving items by chance 
across items tested at retrieval. alone 
CS = category size: the average number of filed items to which anyone 
category was applied at filing. 
Larger categories 
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CSR = category size range: the number of fIled items 'contained' in the most Wider range of category sizes 
frequently used filing category minus the number of items contained in 
the least used category. 
C/I = the average number of categories assigned to a fIled item throughout the More categories per fIled item 
whole of the system. 
RE = recall: the number of fIled items tested at retrieval which were 
successfully recalled, i.e. when shown the item required, a category 
previously assigned to the item was chosen. 
PRE = ability to choose precise categories: the number of retrieval trials on 
which the category of smallest size was chosen as a ratio of the total 
number of retrieval trials where recall was both successful and a choice 
between categories of different sizes existed. 
More items recalled (better 
category recognition) 
Better able to choose the most 
precise category for an item at 
retrieval 
Four subjects were dropped from the analysis because over 60% of all the different categories they used were 
unique to a single item (%UC/I. see Chapter 7.4.1). Six other subjects (all male) failed to complete all parts of 
the study. 
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2. PersonaHty 
Means and standard deviations of sten scores for the 20 subjects whose data was analysed are shown below. The 
stens are based on British adult nonns for the 16PF Fonn A: males and females combined. Second·order factors 
were calculated from Cattell, Eber and Tatsuoka's (1970) table of weights for combined U.S. male and female 
adults (p.I28). Mean Slens of 2,3, 8 and 9 are considered strongly deviant - the 16PF being constructed such 
that the population mean is fIXed at sten 5.5 and 2 1/2 standard deviations above and below the mean represent 
stens 10 and 1 respectively. 
16PF PersonaBty Factors 
LOW SCORES IDOHSCORES MeanSlml SllIndard !&via!i!ln 
First-order 
A R=zved Outgoing 5.2 2.0 
B Less intelligent More intelligent 7.8 1.5 
C Affected by feeUngs Emotionally stable 4.9 2.3 
E Humble Assertive 7.2 1.5 
F Sober Happy-go-lucky 7.4 1.8 
0 Expedient Conscientious 4.5 1.7 
H Shy Venturesome 5.3 1.8 
I Tough ntinded Tender ntinded 4.7 1.6 
L Trusting Suspicious 6.5 1.7 
M Practical Imaginitave 6.4 2.0 
N Forthright Shrewd 3.6 1.8 
0 Placid Apprehensive 5.3 2.2 
Ql Conservative Experimenting 5.8 1.9 
Q2 Group-dependent Self-sufficient 4.6 1.8 
Q3 Undisciplined self -ronffict Controlled 4.1 1.9 
Q4 Relaxed Tense 5.8 1.9 
Secnnd-order 
QI Introversion Extraversion 6.9 1.3 
QII Low anxiety High anxiety 5.8 1.9 
Qill Tendenninded emotiona1ity -- Tough poise 7.2 1.4 
QIV Subduedness ~ 7.0 1.7 
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INDIVIDUAL DIFFERENCES AND FILING: 
CORRELATIONS BETWEEN PERSONALITY AND INFORMATION MANAGEMENT 
MEASURES 
AppendixK 
On the following pages are tables of correlations and intercorrelations between 16PF 
dimensions and various measures of infonnation structuring and retrieval. Abbreviations used 
in the tables are listed below. 
Infoonation Management Measures 
HIGH SCORES DENOJE 
FM = flat messiness: the number of filed items which would be filed messily Messier filing 
in a non-hierarchical structure. 
HM = hierarchical messiness: the number of filed items which would be filed Messier filing 
messily in a hierarchical structure. 
C/W = crossing words: the proportion of different categories used which are 
involved in hierarchical messiness. 
Messier fIling 
SM = system messiness: the average number of other categories with which Messier filing 
any category chosen at random in the fIling system crosses. 
NT = number of types: the number of different categories used at filing, More categories 
without repetition. 
DST = category distinctiveness: the average number of fIled items any category Less distinctive categories 
which could have recalled items at retrieval was applied to at fIling. available at retrieval 
PRO = probability of successful recall: the number of categories assigned to an 
item at fIling relative to the number of types; the measure averages 
across items tested at retrieval. 
CS = category size: the average number of fIled items to which anyone 
category was applied at fIling. 
Higher probability of 
retrieving items by chance 
alone 
Larger categories 
CSR = category size range: the number of fIled items 'contained' in the most Wider range of category sizes 
frequently used filing category minus the number of items contained in 
the least used category. 
C/l = the average number of categories assigned to a fIled item throughout the More categories per fIled item 
whole of the system. 
RE = recall: the number of fIled items tested at retrieval which were 
successfully recalled, i.e. when shown the item required, a category 
previously assigned to the item was chosen. 
RE(PRO) = recall, holding probability of recall constant 
PRE = ability to choose precise categories: the number of retrieval trials on 
which the category of smallest size was chosen as a ratio of the total 
number of retrieval trials where recall was both successful and a choice 
between categories of different sizes existed. 
More items recalled (better 
category recognition) 
See RE and PRO above 
Better able to choose the most 
precise category for an item at 
retrieval 
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16PF Personaljty Factors 
WWSCORES IDOHSCORES 
FlISt-ordeI 
A Reserved Outgoing 
B Less intelligent More intelligent 
C Affected by feelings Emotionally srable 
E Humble Assertive 
F Sober Happy-go-lucky 
G Expedient Conscientious 
H Shy Venturesome 
I Tough minded Tender minded 
L Trusting Suspicious 
M Practical Imaginirave 
N Forthright Shrewd 
0 Placid Apprehensive 
Ql Conservative Experimenting 
Q2 Group-dqJendent Self-sufficient 
Q3 Undisciplined self -conflict Controlled 
Q4 Relaxed Tense 
Second-<mler 
QI Introversion ExtIaversion 
QII Low anxiety High anxiety 
QIII Tenderminded emotionality --- Tough poise 
QIV Subduedness Independence 
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Correlations between personality factors and infonnation management measures 
* = partial correlation. Decimal points have been omitted. 
EtmDll'SI 
FM HM ClW SM Hr pSI pRO CS C5R ca RE RECPRQ)," pRE 
A ·25 ·32 .2h -46 .{TT ·16 ·19 .'}fJ ·22 ·50 36 36 16 
B 15 11) 22 39 ·15 14 (}) O! 21 10 ·36 ·36 :lA 
C ·23 .'IT 43 45 <B ·18 ·31 ·33 .16 41 01 Ol -Q8 
E 19 O! ·11 00 .{TT 10 -Q8 .{TT 17 '{)1 15 15 49 
F ·21 .'}fJ .Q9 -Q8 ·16 10 '{)1 -04 15 41 01 Ol 10 
G fJI 02 (}) 00 .()6 ·23 .{TT .Q9 -35 02 .Q2 .Q2 (}) 
H ·21 ·38 .:IA ·57 ·17 ffi .Q2 ~ 01 ·54 37 37 fJI 
I 19 17 .Q9 10 52 40 ·39 ·38 ·21 41 13 13 <B 
L 36 21 23 01 00 .Q2 02 G5 ·12 ffi 12 12 39 
M 18 16 12 01 ·11 18 15 17 18 10 .'IT .'IT .()6 
N 12 2S G5 23 .Q4 16 ffi G5 19 28 ~ ~ .Q4 
0 16 11) (}) 26 ·21 ~ -01 02 ~ 36 ·32 ·32 ·20 
QI 02 02 ·15 -01 -01 l5 (}) 12 43 O! ·10 ·10 21 
Q2 O! O! ·14 ffi 43 fJI .()6 -04 ()) 34 <B <B .{TT 
Q3 ·25 ·29 ·39 .'}fJ 12 ·25 .32 ·31 ·17 00 ·18 ·18 ·12 
~ 50 53 <fI 50 ~ 31 35 37 31 41 01 01 01 
C] ·19 ·30 ·11 41 ·37 G5 00 ~ <B ·73 34 34 31 
QII 36 41 41 4'i G5 12 22 :lA (}) 41 .{TT .{TT 01 
Qm fJI 02 11 Ol ·34 l5 21 Zl 31 ·23 -01 -01 16 
QJV 12 02 ·15 ·14 00 21 00 02 Zl ~ fJI fJI 37 
ll::alm:s 
FM HM CIW SM Hr PSI PRO CS rSR ca RE RE(PROl PRE 
A ·1.08 ·IM ·1.03 ·2.20 ·0.16 -0.69 ·0.83 ·0.86 -0.94 .2.48 1.65 1.91 0.67 
B 0.63 0.87 0.98 1.81 -0.64 0.60 0.38 0.36 0.90 0.41 ·1.65 ·1.76 1.04 
C ·0.99 ·1.18 ·2.03 ·2.13 0.12 -0.76 ·1.39 ·IAS -0.70 ·1.88 0.06 0.36 ·0.34 
E 0.81 0.35 ·0.48 0.01 -0.28 0.44 -0.35 ·0.28 0.74 ·0.04 0.62 0.70 2.39 
F -0.87 -0.85 -037 -035 ·0.70 0.42 0.Q3 -0.16 0.66 ·1.89 0.03 0.03 0.41 
G 0.32 0.10 0.36 0.01 -0.25 ·1.00 -0.29 ·038 ·158 0.08 -0.07 0.00 0.40 
H ·0.92 ·1.73 ·1.05 ·296 ·0.71 0.20 -0.06 -0.11 0.06 .2.69 1.70 1.71 0.29 
I 0.82 0.74 -039 0.41 2.61 ·1.85 ·1.80 ·1.72 -0.91 1.90 057 1.02 0.14 
L 1.62 1.29 0.99 0.16 0.02 -0.08 0.22 0.23 -0.50 0.22 0.51 050 1.81 
M 0.76 0.67 051 0.19 -0.47 0.78 0.65 0.73 0.79 0.44 ·1.20 ·1.37 ·0.24 
N 0.51 1.08 0.23 0.98 -0.18 0.68 0.19 0.25 0.84 1.23 -0.11 -0.15 -0.17 
0 0.68 0.85 0.39 1.13 ·0.89 ·0.10 -0.04 0.07 ·0.12 1.63 ·1.42 ·1.41 ·0.88 
Q1 0.10 0.08 -0.66 -0.06 -0.03 1.60 0.38 0.50 2.03 0.35 -0.41 -0.49 0.93 
Q2 036 0.35 -0.60 0.22 2.03 0.24 -0.23 -0.16 039 1.52 0.14 0.19 -030 
Q3 ·1.10 ·1.26 ·1.78 -0.89 052 ·1.07 ·1.24 ·136 -0.74 -om -0.79 ·0.53 ·0.49 
~ 2.47 2.64 2.28 2.42 -0.13 1.39 1.59 1.70 1.40 1.92 0.02 -0.31 0.16 
C] -0.80 ·132 ·0.46 ·1.91 ·1.66 0.25 0.Q2 -0.14 0.13 450 1.51 1.50 1.40 
QII 1.66 1.90 1.90 2.16 0.27 0.49 0.96 1.04 0.38 1.93 -0.29 -0.50 0.05 
Qm 0.31 0.07 0.46 0.06 ·1.52 1.60 1.30 1.19 1.38 -0.98 -0.05 -0.33 0.69 
QIV 0.52 0.08 -0.62 -059 0.00 0.91 0.02 0.10 1.20 -0.15 0.28 0.28 1.70 
Critical values of t for non·directional hypotheses and 18df at the probability levels shown are:· 
Probability level .1 .05 .02 .01 .001 
!crit 1.734 2.101 2.552 2.878 3.922 
For partial correlations there are 17 degrees of freedom (N, the number of pairs of scores, minus the number of 
variables involved in the partial correlation, here 3), and critical values of tare:· 
Probability level .1 .05 .02 .01 .001 
!crit 1.740 2.110 2.567 2.898 3.965 
- - - 1 
AppendixK 
Intercorrelations between infonnation management measures 
* = partial correlation. Decimal points have been omitted. 
tvruue PearsWJ,'s I 
FM HM C/W SM NI' DST PRO CS CSR Cl! RE RE(PRO)* PRE 
FM If} 55 §j =<l5 21 '£ 28 31 53 14 (j) 33 
HM 8.40 
'" 
6l .{J) 36 31 33 38 56 04 -02 30 
Cfw 2.78 3.07 72 -62 ro 78 78 47 ZI 26 15 Zl 
SM 3.11 3.90 4.35 -28 ~ 53 ~ ~ 6l ~ -23 12 
NI' -022 -037 -3.44 -1.25 .w -73 -70 40 33 -:9 -21 -13 
DST 1.29 1.64 3.19 2.42 -3.18 86 87 87 16 12 -12 09 
PRO 1.16 139 5.33 2.63 4.47 7.19 ~ (fJ 12 2I fJ/ 
CS 1.23 1.46 5.21 2.73 4.14 7.46 12.56 ~ 16 19 -04 a; 
CSR 1.36 1.75 2.24 2.70 -1.84 737 4.01 4.19 30 ffi -09 09 
C/I 2.65 2.88 1.21 3.93 1.50 0.70 0.51 0.70 1.32 -21 -24 .ffJ 
RE 0.59 0.19 1.13 -033 -130 0.53 0.91 0.81 0.35 -0.89 30 
RE(PRO)* 0.36 -0.09 0.63 -0.% -0.88 -0.48 -0.16 -036 -1.03 :9 
PRE 1.48 134 1.01 0.51 -0.57 0.39 0.28 0.26 038 -0.28 1.32 1.25 
Intercorrelations between personality Correlates 
t~alulI: ElI:atSOII'sl: 
A B C E F H I QI Q£ Ql Q! !J ()!! 
A 00 3S I3 10 51 -04 m ffi -02 -24 51 -21 
B 0.00 Zl 04 :9 -21 Jl -09 -32 ~ .{J) 14 -02 
C 1.60 0.99 I9 26 48 -04 -04 -25 44 -77 48 -78 
E 0.56 0.18 0.84 a; 36 -20 ~ -04 25 -23 42 42 
F 0.44 1.28 1.16 0.27 17 -31 -02 14 -10 -26 
'" 
-:9 
H 2.49 -0.92 2.34 1.64 0.73 -23 18 -18 17 46 73 .w 
I -0.17 0.46 -0.16 -0.84 -136 -0.99 -37 00 .{J) 09 -36 ZI 
QJ 0.11 -0.39 -0.17 2.98 -0.06 0.79 -1.70 ZI 30 00 10 -19 
Q2 0.34 -1.42 -1.08 -0.17 0.59 -0.76 -O.QJ 1.21 .()6 21 -30 22 
Ql -0.08 -0.33 2.07 1.10 -OM 0.73 -037 1.32 -0.26 -63 -01 -58 
QI -1.04 -0.37 -5.19 -0.99 -1.16 -2.20 0040 0.00 0.92 -3.42 42 87 
Q 2.53 0.58 2.35 1.97 2.85 4.46 -1.63 0.42 -132 -0.03 -1.94 -56 
Q!I -0.90 -0.07 -5.27 -1.94 -1.29 -3.20 1.18 -0.80 0.96 -3.04 7.32 -2.87 
Critical values of t for non-directional hypotheses and 18df at the probability levels shown are:-
Probability level .1 .05 .02 .01 .001 
lcrit 1.734 2.101 2.552 2.878 3.922 
For partial correlations there are 17 degrees of freedom (N, the number of pairs of scores, minus the number of 
variables involved in the partial correlation, here 3), and critical values of t are:-
Probability level .1 .05 .02 .ot .001 
lcrit 1.740 2.110 2.567 2.898 3.%5 

